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GENERAL INFORMATION 


The manual deals with disassembling procedures including the use of lifts. We recommend using this instrument to 
improove your operating capacity. ; 
If using a jack or a hydraulic jack, make sure the wheels have been locked and place the vehicle on specific supports. 


DISASSEMBLING: 


Before any disassembling, disconnect the battery negative pole 

Use specific Daihatsu tools only. 

Use specific Daihatsu spare parts only. 

Check carefully if the disassembled parts show signs of wearing or damaging. 

When disassembling complex parts, help yourself with identification marks and part position schemes. : 
Divide the disassembled parts into two distinct groups: one for parts to be reassembled and the other one for parts 
to be replaced, : 
Clean carefully every part to be reassembled. 


REASSEMBLING 


Use always new spare parts 

Check carefully the parts to be reassembled with the recommended specific tools. 

Respect the recommended tightening torques. Use dinamometric wrenches revised periodically. 
Use always new gaskets and piston rings. ; 
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OPT Pe 


IMPORTANT SAFETY NOTICE 


The vehicle is a machine comprising a great number of parts. Basically speaking, the vehicle is potentially hazard. However, 
one can handle it safely if he has the required knowledge. 


Correct service methods and repair procedures are very vital for assuring not only the safety and reability of a vehicle, but 
also the safety of service personnel concerned. : 


7 The methods and procedures contained in this manual describe in a general way the techniques which the manufacturer 
gq has recommended. Thus, they will contribute to ensuring the reability of the products. The contents of the servicing 
H operations comme in a wide variety of ways. Moreover, techniques, tools and parts necessary for each operation are 
i different widely from each other, , 


§ THis manual does not cover all details of techniques, procedures, parts, tools and handling instructions which are necessary 
for these operations, for such coverage is impossible. Hence, any one who obtains this manual is expected first to make 
s his responsible selection as to techniques, tools and parts which are necessary for servicing the vehicle concerned properly. 
4 Furthermore, he must assume responsibility for his actions in connection with his own safety. 


i Therefore, one should not perform any service if he is not capable of making responsible selection and/or if he can not 
understand the contents here in described, for this manual has been prepared for experienced service personnel. 


WARNINGS, CAUTIONS AND NOTES 

g All these symbols have their specific purposes, respectively. 

f WARNING: 

| 6 his symbol means that there is the possibility of personal injury of the operator himself or the nearby workers if the operator 
fails to follow the operating procedure prescribed in this manual. 

& CAUTION: 

§ This symbol means that there is the possibility of damage to the component being repaired if the operator fails to follow the 
operating procedure prescribed in this manual. 


I NOTE: 
8 =Toaccomplish the operationin an efficient manner, additional instructions concerning the operation are givenin this section. 


The following list describes general WARNINGS: 

- Always wear safety glasses for eye protection. 

- Use safety stands whenever a procedure requires you to be under the vehicle. 

- Be sure that the ignition switch is always in-the OFF position, unless otherwise required by the procedure. 

- Set the parking brake when working on the vehicle. 

: - Operate the engine only in a well-ventilated area to avoid the danger of carbon monoxide. 

: ~ Keep yourself and your clothing away from moving parts, when the engine is running, especially from the fan and belts. 


: - To prevent serious burns, avoid contact with hot metal parts such as the radiator, exhaust manifold, tail pipe, catalytic 
B converter and muffler. 


- Do not smoke while working on a vehicle. 
: ‘- To avoid injury, always remove rings, watches, loose hanging jewerly, and loose before beginning to work on a vehicle. 


4 ~~ Keep hands and other objects clear of the radiator fan blades! The electric cooling fan is mounted on the radiator and can 
B start to operate at anytime by a rise in coolant temperature or turning ON of the air conditioner switch in the case of vehicles 
§ equipped with an air conditioner. The electric cooling fan is also mounted on the condenser for air conditioner and starts 
3 to operate anytime when the air conditioner switch is turned “ON”. For this reason;taresshould be taken to ensure that the 


g electric cooling fan motor is completely disconnected when working under.the hoodi:..-. 
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GI-4 
RE ee Oe CEL TS eS SETS TSW UT a 92 WE AC BASE SCDOT 
HOW TO USE THIS MANUAL 
CONTENTS OF EXPLANATION 
1. Schematic Diagram of Components 
1) The schematic diagram of components that appears at the beginning of each section describes the 
nomenclature and installed conditions of each component. 
2) Those parts whose reuse is not permitted bear a “x” mark for an identification purpose. Be certain 
to replace these parts with new ones during the assembly. 
3) During the assembly, be sure to apply grease to those parts indicated by the = mark in the figure . 


(Example) 


: Tightening torque 
: N.m (kgf-m) 
: Non-reusable parts 


@ Rotor 

@ Shaft 

@ Face seal gasket 
@ Bearing 

© Pump body 

© Pulley 





2. Servicing Procedure 
1) In principle, the servicing procedure is described in the following sequence given below: Removal 
-> Inspection -> Installation, and Disassembly -> Inspection -> Assembly. 
2) The explanation covers detailed servicing methods, specifications and notes. 
3) The main point of each item explains the servicing section and servicing procedure, using 
illustrations. 


(Example) 


What to do 


we 


3. Brake tube installation 
1) Tighten the brake tube to the wheel cylinder, using the 
following SST 19.1.20221 we 


How to do it 


// 19.1.20221 
1-Whattodoandwhere| 19.1.20222 





Downloaded from www.Manualslib.com manuals search engine 


a ci 


| 4) The inspection in this manual describes only checking operation. Therefore, if you find any 
malfunction, replace any defective parts with new ones. 








3. SST 
For those operations which require the use of any SST, the SST numbers concerned are given in bold 


letters, 


4. Service Specifications 
Service specifications are indicated in bold letters or enclosed by heavy lines. Be certain to confirm the 


specifications concerned. 


5. Tightening Torque 
For those operations which require the control of tightening torque, the relevant tightening torque is given 
in bold letters. Be certain to confirm the tightening torque oncerned. 


6. . Definitions of Terms 
| Specified Value........ A value which represents the allowable range during the inspection and adjust- 
ment. 
LATE cecctesdasecchictivedess a maximum or a minimum limit which the value should not exceed or fall below. 


wv * 


mean, 
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ABBREVIATION CODES 


The abbreviation codes that appear in this workshop manual stand for the following, respectively. 





Ay Assembly 

API American Petroleum Institute 
BDC Bottom Dead Center 

BTDC Before Top Dead Center 

BVSV Bimetal Vacuum Switching Valve 
CAV Choke warning 

C/O Choke opener » 

ECU Electronic Control Unit 

EFI Electronic Fuel Injection 

EX Exhaust (Manifold, Valve) 

EVAP Fuel evaporative emission control 
Fi Fusible Link 

HIC Hot Idle Compensator 

IN Intake (Manifold, Valve) 

ISO International Organization for Standardization 
LH Left Hand side 
LHD, L.H.D Left Hand Drive 

LLC Long Life Coolant 

L/ Less 

MP Multipurpose 

M/T, MT Manual Transmission 

O/S Over Size 

PCV Positive Crankcase Ventilation 
RH Right Hand side 

RHD Right Hand Drive 

RVSV Fuel pressure Regulator Vacuum Switching Valve 
SST Special Service Tool 

STD Standard 

SD Spark delay 

S/A Sub-Assembly 

SAE Society Automotive Engineers 
TDC Top Dead Center 

TP Throttle positioner 

TWC _ Three-way catalyst 

T Torque 

U/S Under size 

VSV Vacuum Switching Vaive 

VTV Vacuum Transmitting Valve 

W/ With. 

W/O without 
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| JACKING POINTS AND SUPPORTING POINTS 
OF SAFETY STANDS 


JACKING POINTS AND SUPPORTING POINTS 
FOR SAFETY STANDS 
Front side: Support the vehicle at the body under 
the center pillar. 
Rear side: Support the vehicle at the leaf spring. 
Caution: 
e Never support the vehicle at the body. 


JACKING POINTS FOR GARAGE JACK 


Front side: Support the vehicle at the front suspension 
cross member. 
Rearside: Support the vehicle at the differential. 
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GI-8 
VEHICLE MODELS 


S85LP-TRMD 
S85LP-TRMCD 
S85LP-TRMD/R 
S85LV-ZBRMD 
S85LV-ZNDMD 
S85LV-ZBRMD/R 





‘Driving wheel 


Rear, 2-wheel drive 














LDW 1204/P 








EXPLANATION OF VEHICLE MODEL CODE 


Fieve 


D: Lombardini diesel 
motor 

C: Vehicle with only 
chassis 





M:5 speed 
Manual Transmission 


R: Standard 
D: Deluxe 


ZB: Blind Van 

ZN: Glass Van 

T: Three gates 
pickup 

V: Van 

Pp 

L: Left hand drive 

R: Right hand drive 

S85: Hijet 


NOTE: 
[ C1}: Code no always present 
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| CHASSIS § SERIAL NUMBER & MANUFACTUR- 


ER’S PLATE 

CHASSIS NUMBER & MANUFACTURER'S PLATE 

1. Location . 

The chassis number is stamped on the front floor panel. The 


manufacturer's plate is attached on the cowl panel at the right 
side in the engine compartment. 


2. Contents of manufacturer's plate 






| PIAGGIO V.E.SpA ITA 


Tipo CLL. 
| MOTORE DW 1204/P aoe, 


Vehicle type 
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Homologation No. 


Identification No. 


Gross weight 
Gcw 


Max. 1: max.weight allowed on front axle 


Max. 2: max. weight allowed on rear axle 





Gi-10 | 
ENGINE NUMBER AND ENGINE TYPE. 





The engine type is embossed on the plate on the rear side of the cylinder block. 
The engine serial number is stamped on the same plate. 


No.of cilynders 
Displacement (approx. 
geared up 10 times) 

Water cooling 


Diesel 
LOMBARDINI 







Maximum engine R.P.M. 
Customer's code 
Homologation code 


Motor registration 





[eater code 
Green Metallic | le 


Dark grey Metallic J | | 
Dark Blue a ee ee ee 








TRIM CODE 


LU: Vinyl chioride leather 
YZ: Semi fabric 


Gray 


Vi 
. = 


LU: Vinyl chloride leather 
YR: Semi fabric 
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| VEHICLE 4-PLANE DIAGRAMS 
Pickup © . 








BHD 


GI-13 


PERFORMANCE DIAGRAMS 
CHARACTERISTIC POWER, TORQUE AND SPECIFIC CONSUMPTION CURVES 
Engine LDW 1204/P 




























KW Nm Kgm 
a Vi lO a a i a lO : 
IG eee acl ge: ‘is 
PCCCECC Ce CCCPECe eee 
Bigs ee ec eagecien. ts 
es oe 
PPPPE TTT SSSI 6) Lg 
CCCCPECCCECC CeCe SSS 
SOCCER, |e 
Be Ge ee 
Pa hee eee ee 
ae tO a 
A 
ei pic Wolo 2 | eel 
as ¢ 26 CCC CCC ee 
CCCECC EPEC CCC eae 
CCCCCCCCCCTCCCT 1 eee 
SARERERE CP egaeser CTC 
304 220 TPP Perr Aeeeec COT 
Sa ceee ZeseyT CCC 
CCC pec CCCCECCPree 
Sanam ee ae CCC 
254 ag/ TCT SEea SEER REE 
sRGeee See ig 
TTT Terr Eps SR EERSEERE 
ot! HH EheLea eae 
4 LCT SMae RESSRESEE 
TTT y | Bee Ree 
Ltt 4 PET LTTE TT Ti gkwh g/Cvh 
4 HOA ice eceeceee 
jo Zia cane es ee 
BEEeaE CCE A 
an Oe 12 | 00 
10 pt Tt Rakes a 230 
oor SaEp= eis 
CRE Bree x 
tle oa BEE pies x 280 210 
RBS Seeuae perry | (TCT 
Seana a aancndGetateatatanete Be 





1600 2000 2400 2800 3200 3600 4000 4400. 


r.p.m 


= Right power curve (80/1269/CEE) - Max power = 26 kW - 4500 rpm 
= Right torque curve - Max torque = 71 Nm - 2700 rpm 
Cs= Specific fuel consumption curve 
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Engine type 






LDW 1204/P 


Diesel, water cooled, 4-cycle 









Cylinder No. and arrangement 4-cylinder-in-line, mounted longitudinally 


Bore x Stroke mmf exe 
Compression pressure kPa (kg/cm) rpm 2800 (28) - 250/300 

Maximum output (DIN) | 
Maximum torque (DIN) Nm/rpm 


Van 71/2700 


Combusion chamber type 


Valve mechanism 


2 


3 


Engine dimensions (Lenght x Width x height) mm. 544 x 621 x 453 


proper 





Number of 


; Compression ring 
piston ring 


Oilring 
18° BTDC 
chal Close 46° ABDC 
timing 
54° BBDC 
Exhaust 
Close 18°ATDC 
ntake/Exhaust (Regul 
Weleidusranceidaidi ntake/Exhaust (Regulator/valve 0.20 
ram. | Intake/Exhaust (RolVcame) 
Idling speed rpm 900 + 50 
Blow-by gas recirculating system : Closed type 
Fully-forced feed method 
Trochoid type 
Lubricant capacity 
Cooling method it : Water cooled, electromotor type 
Radiator type , Corrugation type forced circulation 
Coolant capacity (including the Pip | 
Guest laa | ae Pe 
Van 
Water pump type _ Centrifugal type, “V” belt-driven type 
Filter paper type 





Waki Intake 















Lubricating method 


Lubricating 
system 


Cooling 
system 


Air cleaner 
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: : Engine type : 
LOW 1204/P 


| 35 ; 

Fuel Pickup Under cargo platform at rear side of rear axle 
tank | Location V Under cargo platform at right side, midpoint between front’ 
an and rear axles 


Rubber and steel tube 
Mechanical type 











Fuel pipe material 


Fuel Fuel pump type 
system Fuel filter type 








Filter paper type 








came _ | Capacity 75 1h 
ae 





Automatic contro! pressure 0.55 + 0.65 bar 


plugs 


al 
1500 rpm 











713.6 - 16.5 A alter 5” 

Temperature of sheath 720°/820° C after 5" 
TUBOR TeV 60 Ar 3607 
Battery Capacity 60 Ah (20h) 
h 52 Ah (5h) 
u 


Type 
A 
3-phase alternating current commutating type 
Alternator | 0 VIA 
pe 










Engine 
electrical 
system 


14-65 
Regulator type Electronic 
Starter 
Output V-kW 12 - 1.4 
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POWER TRAIN SPECIFICATIONS 





Mechanism from engine to transmission 


Engine-cluich-transmission 


Dry-single disc diaphragm 


Clutch Dimensions 181.5% 127 


{Outer dia. x inner dia.] 





Facin 
: Facing area 


Type 
Reverse 


2nd gear 


2 
3 


Non-asbestos 


Contact-mesh type 


Selective sliding type 
4.059 (43/13 x 27/22) 





Transmission 






Gear ratio 


(tcoth No.) rad al 


1.457 (38/92 x 27/22) 





4th gear 
0.838 (28/41 x 27/22) 






Diterenit «= [Type SsSC~sd Conventional type | 
aia Gear ratio (tooth No.) 4.875 (39/8) 






Front Camber angle 1 . 


system 


Kingpin angle 11°25’ + 4° 
Rear axle type 


Wheel 
Gear 
Turning angle 
. Outer angle 34,8° 
: Front 
Rear 
Master cylinder inner diameter mm, 19.05 
Brake 
| 51.10 
Wheel cylinder inner diameter 
‘ Mechanical hand operation which 
Parking brake system applies to rear wheels 
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Semi-floating type 
Outer diameter mm. ' "379 


Maximum lock to lock tums 


Type. 
Gear ratio 


Rack and pinion 






Inner angle 





— 
Mt 
, 
© 
— 
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. Independent, Macpherson strut 
Suspension type 


Spring type 
Semi-elliptical leaf spring 


b Aeeypenes 
ven (10.9 - 10.0) x 85.0 x 262 - 7.37 


1000 x 50x7-1 870x 50x7-1 




























Front (Wire diameter x 
spring diameter x free 
lenght-effective turns) 





mm. 





Main spring 
dimensions 


















wep ae Rear (Lenght x width x, 


n 
thickness-number 
of leaves) 
n 1000 x 50x 7.5-1 B50 x 50x 7.5-14 


Shock absorber type Double-acting telescopic type 


Occupant ; 

protective Front seat belt 3 point ELR 

device 

Piciness wm | CC 


Rear (Lenght x width x 740 x 50x 11-1 460 x 50x 11-1 
thickness-number 


of leaves) 










Auxiliary 
spring _ 
dimensions ° 





Val 
Vai 
a 


690 x 50x 11-1 460 x 50x 11-1 













Glass Front windshield glass 





GI-18 





LAMP SPECIFICATIONS 


Clearance lights 
Side turns signal lights : oe 
Front turn signal lights 


Rear turn signal lights 






Headlights 











Licence plate lights 


Rear fog light . 





Rear room light 
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ENGINE 
SECTIONAL VIEW 


LW(ES\\ 24 


Zs 
on 
OLS 
and 
Xo | 


: 





GI-20 


CLUTCH 


SECTIONAL VIEW 





Gi-21 
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MAINTENANCE § SCHEDULE 


Follow the distance and the period the vehicle has been driven whichever come first. 
Continue periodic maintenance service after 150.000 km, restarting at 7.500 km (4687 miles). 













Section 



















* Air cleaner 















* Valve clearance 
and rocker arm 















* Engine oil 











® 























Section 


























° Fuel line & 
connection 






O Check @ Change or replacement 
x 1000 km. ye nfl losses 
Inspection x 1000 miles }o5| 4s] 9 [rag 182297 [ors] [sos] as [sna 5s [sual 6a fg 7 [75401 [oslo | 
ono ves ol fs] fol « [ays [a] [ol [ale [|e 
rowmne | [olofefolo[ofofofo}ofo[s[ofolo|olefefole| 
oversee te TE fel CE fe 
owns TTT fel fol Tel T fel tel | fel tel 
“API CD or 
higher Every 7.500 Km (4518 miles) 
grade 
re — pe PPP 
fel tT fol | | 
ae fee 
Let el [el Tel tet | tet [el | 
oil steams ° ne j 
° Check the fuel filter for the eventual water sediments every 15.000 Km (9375 miles) 
* Every 3500 Km. (2187 miles) O Check @ Change or replacement 
x 1000 km. Sebo cece eases 
inspection x 1000 miles os] 45| $5 Stato e cece seers 
(Months) Years Lo} +} 6) (6) @] 2]] sf] 4] 0] a} 5 | ‘al se] 7 fo] s |] s| (| 10 
fe FLL PLEPL LLL PLL 
° Crak 
* Tightness 
» Leakage ; 
ae 
= fe ‘aur lel felololel [ol4al felola| [aldol fol 
° Coolant . oan @ @ 
* Change 
= iteean PLP 
® Drive belt ° Crack 
Engine e Unit inspection 













Timing belt Every 60.000 Km (31250 miles) 
: Every 100.000 Km (62500 miles 





7 ° Free play 
oj SRREN pedal ° Ecewed working travel je 










system 






* Oil level 
* Oil leakage 


* Transmission & 
differential 
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Inspection 


* Propeller shasft | * Rattle : 
»* Unit inspection 


* Suspension arm 
¢ Control arm - 
° Dust cover 


* Tightness 
« Unit inspection 


system 
< ¢ Function 
Shock absorber + Oil leakage 
* Pressure 
* Damage 
¢ Wear 
Running 
system 


Steering 


SysteM | 1 inkage * Tightness 


* Dust cover * Rattle . 
® Unit inspection 





O Check Change or replacement 


oni, ea ele led 
inspection x 1000 miles eee rettetite cee ae 
(Months) Years| - | a 2{ a] 3} | 4] {6} Ha] s fal s(@| 7 || 7 | 8 | 






Section 






Steering 
system 









* Wheel alignment 


° Brake pedal & 


° Free play 
parking brake 


¢ Reserved working travel 
















° Parking brake 
cable 









e Unit inspection 







* Leakage 
° Unit inspection 
* Loose clamps 







Braking 
system 






° Brake hose 
° Brake tube 


* Hose change Every 4 years | 


eBrake fluid 

° Change Every 1 years 
* Brake drum ° Wear 
* Brake lining * Unit inspection 


Downloaded from www.Manualslib.com manuals search engine 





MA-4 





© Check © Change or replacement 


374 aaa oo [org 75 [sad 0 [arson brs a od 
see alcbid sl al aalolale kabel le 
(Months) a: Eau 2 Ae ig} 4 SaaEEAED (6 (5) 


fol fol | tel fel fol | fel | tel | 
* Disc & linigs * Clearance 
(Disc brake) * Wear 
* Damage 


cele NNNCECHICONCICEICE | tel | 
oe AUS CRRERSCUREAE Bias 


« Muffler * Tightness O 
* Exhaust pipe ¢ Unit inspection 










150 





x 1000 km. | 75] 15 [ool 20] 


Inspection x 1000 miles 








Section 



























Braking 


* Rubber parts and 
system 


vacuum hose of 
brake booster 













¢ Bracking 
calibrator 







Chassis 
& body 






O Check @ Change or replacement 


oie [ss a oe aw ded fd sheaf 
Section . Inspection x 1000 miles os] 45| 9 fi35] 18229 27 [arg 6 |4og 45 [40 54 [oa 63 for] 72 [76.581 [95.590 | 
(Months) Years| -{06] + [to] 2 foo fol «fools {af s [|r fole fe|ol ow 


* All doors * Lock operation 

* Hood ° Tightness 

« Seat belt * Operation 
Chassis & ¢ Tightness 


body 


* Chassis grease 


* Other nuts & 
bolts 


___|* Wiring harness * Tightness 
Electrical * Damacae 


system . 
* Lighting system 
* Meter & gauges * Function 
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| JACKING POINT 
SUPPORTING POINTS FOR SAFETY STANDS AND 
TWINPOST LIFT 
Front side 
Support the vehicle at the body under the center pillar. 





Rear side 
Support the vehicle at the leaft spring. 


SUPPORTING POINTS FOR GARAGE JACK 
Front side . 
Apply the jack to the front suspension cross member. 


Rear side 
Apply the jack to the lower section of the differential. 
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MAINTENANCE OPERATIONS 

ENGINE 

AIR CLEANER ELEMENT 

Remove the air filter element. 

1) Visually inspect the air filter element for being exces- 
sively dirty, damage or oil. 

2) Clean the element with compress air. 

Replace the element at the specified intervals. 





VALVE CLEARANCE 
Check and adjust the valve clearance. 
Measure between camshaft and valve rocker arm. 
(See the Engine Mechanicals Section). 
Specified Value:(cold engine) 
A: 0.20 mm 
B: 0.15 mm 


ENGINE OIL & OIL FILTER 
Leakage 
Check each gasket section and so forth for oil leakage. 


Oil and filter change 


1) Stop the engine after warming it up. 

Then remove the oil filler cap. 
2) Drain the engine oil by removing the oil drain plug. 
3) Remove the oil filter element with an oil filter wrench. 
4) Inspect and clean the oil filter installation surface. 
5) Apply engine oil to the O-ring of a new oil filter. 


6) Screw and tighten the oil filter. 
7) Clean the oil drain plug. Install it with a new gasket 
interposed. 
NOTE: 
e Be sure to remove the remaining gasket material 
from the oil pan, using a gasket scraper. 
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| 9) Pour engine oil to the engine until it comes to the upper 
level of the oil level gauge. 
(Recommended grade API CD or higher). 


10) Start the engine and check it for leakage. 

11) Stop the engine. , 

12) Check the oil level again and replenish engine oil if 
necessary, 


FUEL FILTER 
1) Change the fuel filter. . 
2) After changing, inspect the fuel leakage from around the 


fuel filter. | (6) LT 
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FUEL LINE & CONNECTION 
Check the fuel line and connections for cracks, leakage, 
loose connection or deformation. 


REGULATOR 
Adjustment of idle speed i 
NOTE: 


‘ 
e Do not perform the idle speed adjustment while the ; 
fan motor is functioning. ar 
1) Connect a tachometer warm up the engine thoroughly. 
2) With the engine running, turn the idle speed adjust screw 
to adjust engine speed to the specified RPM.(900+50) 
3) Raise the engine speed quickly to 2000 RPM two orthree 
times to confirm engine RPM is correct. 
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COOLANT 

Level 

Check the coolant level at the reserve tank. 

If the coolant level is below the low line, and coolant, as 

required. 

Leakage 

1) Fill the radiator with coolant. Attach a radiator cap 
tester. 

2) Warm up the engine. OO 

3) Apply a pressure of 117.2 kPa (1.2 kgf/cm’) to the cool- 
ing system by means of the radiator cap tester. 

4) Ensure that no leakage is present. 





Coolant change 


CAUTION: 


SS Dh) 
° Never open the radiator cap and/or drain plug when ieee 
the engine is still hot. eee 


1) To carry out this operation see CO section. 
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| . ALTERNATOR BELT 
Tension 
Depress the “V” belt with a force of 100 N (10 kgf) and mea- 
sure the deflection. 
Specified Deflection: New belt 10 - 15 mm 


NOTE: 
e Thenew belt refers to a belt which has been usedless 
than five minutes on a running engine. 


Crack and damage 
Check the drive belt if it is free from crack or damage. 
if necessary, adjust the drive belt tension. 





EXHAUST EMISSION CONTROL SYSTEM 
BLOW-BY GAS VENTILATION HOSE 
Check of hose for damage, restriction and connection. 


TRANSMISSION SYSTEM 
CLUTCH PEDAL 
Free play 
Lightly depress the clutch pedal by hand, until you feel 
resistance. Then measure the free play. 
Specified Value: 25 - 35 mm (1.0 - 1.4 inches). 


if the free play does not conform to the specification, see the 
CL Section). 


_ Reserve travel , 

1) Run the engine at the idle speed and fully apply the 
parking brake. 

2) Fully depress the clutch pedal and shift the transmission 
to the ist gear. 

3) Slowly release the pedal and measure the distance 
shown in the illustration at the point when the clutch is 
engaged. 

| Specified Value: Not less than 20 mm (0.8 inch). 
Operation 
Check the operation of the clutch pedal. 
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MANUAL TRANSMISSION 
Oil leakage 
Check the transmission for oil leakage. 
Check the transmission oil level. 
1) Remove the filler plug. 
2) Oillevel in the transmission should be at level check hole 
or under 5 mm. 
Change of transmission oil 
1) Remove the drain plug and filler plug. 
Drain the transmission oil. 
2) Reinstall the drain plug with a new gasket interposed. 
Tightening Torque: 29.4 - 49.0 N-m 
(3.0 - 5.0 kgf-m, 21.7 - 36.2 ft-lb). 
3) Replenish the specified transmission oil, until it begins to 
overflow from the filler hole. 
Specified Transmission Oil: 
API GL - 3 oil 
SAE 75W - 90, BOW - 90 or 80W . 
4) Reinstall the filler plug with a new gasket interposed. 
Tightening Torque: 29.4 - 49.0 N-m 
(3.0 - 5.0 kgf-m, 21.7 - 36.2 ft-lb). 








DIFFERENTIAL 
Oil leakage 
Check at the differential for oil leakage. 


Change of differential oil 
1) Remove the drain plug and filler plug. 
Drain the differential oil. 
2) Reinstall the drain plug with a new gasket interposed. 
Tightening Torque: 39.2 - 58.8 N-m 
(4.0 - 6.0 kgf-m, 28.9 - 43.4 ft-Ib). 





3) Replenish the specified differential oil, until it begins to 
overflow from the filler hole. 
Specified Transmission Oil: 
API GL - 5 oil 
SAE 90 


4) Reinstall the filler plug with a new gasket interposed. 
Tightening Torque: 53.9 - 68.6 N-m 
(5.5 - 7.0 kgf-m, 39.8 - 50.6 ft-ib). 


PROPELLER SHAFT 
Check propeller shaft for rattle and damage. 
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{| SUSPENSION SYSTEM 
SPRING 
Inspection of damage 
Visually inspect each spring for breakage and cracks. 


Attaching sections and connecting sections 

1) Inspect the attaching sections for tightness and dam- 
age. 

2) Inspect the connecting sections for rattle. 


SUSPENSION 

Inspection of damage 

Visually inspect the suspension for damage and deteriora- 
‘tion. 


inspection of rattle 
Check the connecting section for rattle by rocking it by hand. 


SHOCK ABSORBERS 

Inspection of damage 

Visually inspect each shock absorber for damage and leak- 
age. 


Checking of performance 
Bounce the end of the vehicle and check that the bound and 
rebound action should be quickly damped. 


RUNNING SYSTEM 
TIRES 
Air pressure 
® Check to see if the tire air pressure conforms to the 
specification, using a tire gauge. 
e Ensure that no air leaks from the tire valve and that 
the valve cap is attached. 
NOTE: 
* For the specified air inflation pressure, see the cau- 
tion plate attached to the vehicle. Be very careful not 
to overinflate the tite excessively. 
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Wear 
* Inspect the tread section for wear. Ensure that the Mark position 
groove depth is at least 1.6 mm (0.0063 inch). ‘| Wear indicator (indicating wear) 
NOTE: 
* Care must be exercised as to the wear indicator mark. 
(When the remaining groove depth is reduced to less 
than 1.6 mm (0.063 inch), the wear indicator mark will 
become visible). 


* Inspect the tire for uneven wear, ridge and other 
abnormal wear. 

NOTE: 

° Ifthe tires exhibit an uneven wear pattern, check the Tread section 
wheel balancing and front wheel alignment. 





<a 


ee 


Crack and damage 
Check that the tread section and side wall section are free 
from cracks and damage. 


tee, 
ert ene, 
pee a eee 


° 
tae 
* 


nr 
Caron 





Objecis caught in tire pattern 

Ensure that no nail, metal chip, gravel or other foreign 
matters lodge at the grooves of each tire, or none of them 
sticks into the tire. 


WHEELS 
Looseness of hub nuts and bolts 
Check the wheel hub nuts and bolts for looseness, using a 
wheel nut wrench. 
Tightening Torque: 88.3-117.7N-m 
(9.0 - 12.0 kgf-m) 


WHEEL BEARING 

Rattle 

Move the tire up and down while holding it at the top and 
bottom sections by your hands. 

Ensure that the wheel bearing exhibits no excessive play. 


Ensure that no abnormal sound is emitted when the wheel is 
rotated. 
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| BEARING GREASE 
Grease change (Front wheel) 
Apply the MP grease. 


Bearing 


STEERING SYSTEM 

STEERING WHEEL 

Steering wheel free play : . 

Set the vehicle in a straight-ahead condition. Inspect the 

steering wheel play by turning it lightly with your fingers. 
Specified Value: Less than 30 mm (0.39 inch). 


Steering wheel for tightness 
Check steering wheel for looseness in axial direction as well 
as in normal direction to the steering wheel shaft. 


LINKAGE & DUST COVER 
Check of steering linkage and dust cover. 


Stabilization 
rod Suspension 
of low arm 


_ WHEEL ALIGNMENT 
Toe-in measurement 
Measure the distance between the marks at the front side of 
each front wheel. Determine the toe-in amount by calculat- 
ing the difference. 
Specified Value: 
2.0*5 mm (0.079 +999 inch) 
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BRAKE SYSTEM 
BRAKE PEDAL 
Free play Front panel 
Turn the engine “OFF” and depress the brake pedal ten times 
or more. 

Measure the brake pedal free play from the pedal resting 


point to a point where resistance is felt. 
Specified Value: 2 - 7 mm (0.08 - 0.28 inch). 








Reserve travel 
Place chocks at the wheels. Place the transmission in the 
neutral state, With the engine running at the idle speed and 
with the parking brake lever released, depress the brake Front panel 
pedal with a pedal applying force of 490 N (50 kgf). Measure 
the distance between the position where the depressed 
pedal stops and the floor panel. ie 
Specified Value: More than 85 mm (3.35 inch). i \. Reserve 
FY stroke 





PARKING BRAKE 

Reserve travel 

With a force of 196 N (20 kgf), pull up the parking brake lever 
slowly and count the notches. 


Specified Value: 6 - 10 notches 4 
a ™. 
a 


BRAKE HOSE AND TUBE 
Inspect the following items. 
@® Hoses and tubes for damage, cracks. 
@ Hoses for deformation or swelling: 
@ Tubes for corrosion or swelling. 
@ Connection for fluid leakage. 
© Tube clamps for tightness. 
© Hoses for extreme bending, twisting or pulling. 


Torsion Swelling 
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BRAKE FLUID 
Check the brake fluid level and replenish the brake fluid to 
the “MAX” line of the reserve tank, as required. 

NOTE: 

* As for fluid change, see the BR Section. 





BRAKE DRUMS & BRAKE LININGS 
Inspect the brake drum for damage, inner surface wear, 
scores, or uneven wear. 
Specified Diameter: 200 mm (7.87 inch). 
Allowable thickness limit: 
Drum diameter limit: 201.5 mm (7.93 inch) 
Lining thickness limit: 1 mm (0.039 inch). 


BRAKE DISC & DISC PAD 
1) Inspect the brake disc for damage, wear, scores and 
uneven wear. 
Specified Diameter: 16.0 mm (0.63 inch). 
Allowable Limit: 15.0 mm (0.59 inch). 


2) Inspect the brake disc pad for damage or wear. 
Specified Diameter: 9 mm (0.35 inch). 
Allowable Limit: 1 mm (0.04 inch). 





BRAKE BOOSTER 
' Brake booster check 

1) With the engine stopped, depress the brake pedal several 
times: the travel distance should not change. 

2) With the brake fully depressed, start the engine: the pedal 
should move down a little when the engine starts. 

3) Depress the brake, stop the engine and hold the pedal for 
about 30 seconds: the pedal should neither sink nor rise. 

4) Restart the engine, run it for about a minutes and turn it 
off. Then firmly depress the brake several times: the 
pedal travel should decrease with each application. 
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LOAD SENSING PROPORTIONING VALVE yt ie 
Damage 
Check the LSPV for damage. 


Function 
Refer to see BR section. 





CHASSIX & BODY 

EXHAUST PIPE AND MUFFLER 

Check muffler, exhaust pipe, mountings. 

1) Checking of exhaust pipe for tightness. 

2) Checking of muffler, exhaust pipe, mountings for dam- 
age. 


DOORS 
Check that the doors locks operate properly. 
Check that the doors locks do no hit striker. 


SEAT BELT 

Operation and tightness. 

Check the seat belt for damage. 

Check that the torque plate will be locked securely. 





CHASSIX GREASE 
Check that the condition of oil and grease is adequate on the 
following parts: 

* Steering wheel-related parts 

¢ Suspension-related parts 

¢ Door-related parts. 
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| GLOW PLUGS 
Ensure the efficiency of glow plugs, otherwise replace them. 


BATTERY 
The battery doesn’t need either checks or maintenance. 


pper-extremity 
YX 


ower extremity 
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WIRE HARNESS 
1) Check the wiring for damage or looseness. 
2) Check each clamp and connection for looseness. 





LIGHTING SYSTEM METER & GAUGE 

Check of lighting system, meter & gauges. 

Check of lighting system, meter & gauges for function. 

1) Check headlamps, turn signal lamps, stop lamps, back- 
up lamps, tail lamps, licence plate lamps, hazard warning 
lamps and meter illumination lamps for function. 

2) Check fuel gauge, water temperature gauge, charge 
warning lamp, oil pressure warning lamp, parking brake 
warning lamp, stop lamp warning lamp, brake fluid warn- 
ing lamp and speedometer for function. 


uf 
‘ 
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| ENGINE OVERALL DIMENSIONS 





VIEW “A” 
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ENGINE OVERALL DIMENSIONS 
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| 1. ENGINE TUNE-UP 
1) Check the coolant level in the expansion chamber as 
shown in the figure. , 





Cooling system capacity 5.5 |. 
(including the heating circuit and the expansion cham- 
ber). 


2) Check the oil level by using the dip-stick as shown in the 
figure. 


capacity with filter 3.65 
(2) ; : 
without filter 3.25 





3) Remove the filter cartridge. 


© Visually check if the air filter cartridge is excessively 
dirty, damaged or oily. 

® Clean the cartridge with compressed air. 
Replace the cartridge at the prescribed intervals. 





4) Checking the glow plugs 


5) Checking the belt deflection 
Specified Valve: 
Deflection: 10-15 mm at 100N (new belt) 
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6) Checking the valve clearance 


@ Remove the cylinder head cover. 


@ Revolve the crankshaft until cylinder No. 1 (the one 
on the flywheel! side) reaches the top dead centre. 


@ This position is reached when the marks on the front - 
pulley are aligned as shown in the figure. Another 
sign that the position has been reached is when both 
rocker arms of cylinder No. 4 lose their play (crossing 
phase). 

In this position it is possible to adjust the play of the 
valves of cylinder No. 1. 

For the other cylinders proceed as shown in the 
table. 


Table of valve play adjustment in 
ignition sequence 


Cylinder to be adjusted 


Reference cylinder (crossing) 





Carry out the adjustment when the engine is cold. 


@ The valve clearance can be measured in two posi- 
tions: 
Valve clearance A = 0.20 both valves 
(inlet and exhaust) 
Valve clearance B = 0.15 both valves 
(inlet and exhaust) 
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7) Checking the cylinder compression. 

@ Warm up the engine. 

@ Remove the glow plugs. 

@ Screw the dummy plug on cylinder No. 1. This plug is 
part of the compression testing tool. 

@ Connect the compression testing pressure gauge. 

© Disconnect the connector from the solenoid valve. 

© Run the engine by means of the starter motor until 
the pressure read on the pressure gauge becomes 
stable. Repeat the test for each cylinder. 


Limit pressure: 28 bar (At 250 - 300 rpm) 


NOTE: 
e While checking, the motor keep constant the required 
number of revolutions. Pressure values over 28 bar 
| are permissible. 


8) Checking the injection timing 
@ Checking the piston top dead center by using the 

SST No. 19. 1. 20302, before the injection timing 

checking. 

a. Remove the cylinder head cover. 

b. Position the SST No. 19. 1. 20302 on the cylinder 
head above cylinder No. 4. 

c. Fit the comparator on the same valve. 

d. Open the valve until it comes into contact with the 
piston using lever No. 2 of the SST. 

e. Revolve the crankshaft until the piston top dead 
center while reading the comparator and set the 
comparator pointer to zero at top dead center. 


@‘Connect the SST No. 19. 1. 20301 to the injector 
No. 1 shown in right figure, by removing the feed 
pipes. 

NOTE: 

© The SST automatically positions the delivery control 
lever on maximum delivery. 

e The tank of the SST equipment is placed at least 
30 cm upper than the plane of the injector. 





@ Slowly revolve the crankshaft in its direction of rota- 
tion towards the TDC No. 1 until fuel stops following 
out form plastic tube as SST No. 2 shown in right fig- 
ure. 

@ Check the position to bring back the valve into con- 
tact with the piston using lever No. 2 of SST and read 
the comparator. 

This position must become 11 + 1° before the TDC. if 
not, adjust the injection timing. 
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REFERENCE: 
e Converts the piston stroke into degrees of rotation 
using the following table. . 


© Repeat above operation © - @ for each cylinder. 
@® Remove the SST. 


9) Adjusting the injection timing 
® Position the SST No. 19. 1. 20301 and No. 19. 1. 
20302 to the engine. 


@ Check the injection timing. 


@) Adjust the injection timing to operate the rod control 
threaded adjuster as shown in figure. 
e Turn the adjuster clockwise; 
The injection timing is advanced. 
e Turn the adjuster counterclockwise; 
The injection timing is delay. 
e A half-turn corresponds to approximately 5°. 
@) Repeat the injection timing checking procedure to ad- 
just the injection timing correctly. 
© Repeat above operation @ - @ for each cylinder. 


(©) Remove the SST. 
@) Reinstall the fuel feed pipe and cylinder head cover. 


10) Leveling deliveries. 


@ Remove the head cover. 
@ Remove the feed pipe from the pump injectors. 


@ Disconnect the connector from the solenoid valve. 
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® Fit the pump-injector with the heads that are part of 
specific tool 19.1.20314/2 


© Position specific tool 19.1.20314/4, which substi- 
tutes for the head cover. 


© Connect the tubings of specific tool 19.1.20314/1 to 
the heads. 

NOTE: 

¢ The feed pipes have no filters and must be connected 
to the inlets of the pump-injectors. The return tubes 
have filters and must be connected to the outlets 





@ Supply the tool with filtered diesel fuel. Position the 
equipment at least 30 cm higher than the pumps, so 
as to ensure sufficient feeding pressure. 


Cais 
GWEN 


Open the cock by placing lever (A) in the “tank 
connected” position. 
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©® Start and warm up the engine and bleed the system 
at ~ 2000 r.p.m. 








With the engine having the temperature and speed 
mentioned at the previous point, place lever (A) in 
the “tank disconnected” position. 





@) One minute after actuating the above-mentioned 
lever, stop the engine by cutting the diesel fuel feed 
by means of lever (A). 


@ Observe the levels of the burettes to make sure that 
they are the same. A difference of < 2 cm® between 
the upper and the lower level is allowed. 


® For a thoroughgoing check, it is advisable to repeat 
the test both at a higher speed (~ 3000 r.p.m.) and at 
idling speed. 
Based on the outcome of these test, proceed to 
correct the levelling of deliveries. 
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To this purpose, use specific tool 19.1.20314/ 3, 
which must be adjusted so as to be inserted on the 
level fixing screw (5) of the pump to be corrected and 
the adjoining one. 








@ loosen screws (1) and (2), which fasten plate (4) to 
rod (3). Using the specific tool (screwing and un- 
screwing) shift plate (4), thus changing the pump 
delivery. When the plate is shifted to the right in 
relation to rod (3), delivery is increased. Conversely, 
delivery is decreased when the plate is moved to the 
left. 





NOTE: 

° Shift the plate slightly. To facilitate further adjust- 
ments, make sure to note down the radial changes of 
the tool. 


Repeat the delivery measurements and adjust the 
pumps until deliveries come within the prescribed 
limits. 

@ After completing the adjustment, tighten screws (1) 
and (2) of the leverages to the prescribed torque: 
1.141.3 Nim. 

Remove the specific tool and close the engine 
following the same steps in reverse order. 
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11) Idle speed tune-up 
@ Warm up the engine until 2 interventions of the elec- 
tric fan are obtained. 
@ Measure the idling r.p.m. while the electric fan is not 
moving. 
Specification: 
Idle speed 900 + 50 rpm 





If the measured value is different, adjust the engine 
speed by turning the screw shown in the figure. 

NOTE: 

° Tomeasure the engine speed, it is possible to use a 
mechanical counter to be attached to the crankshaft 
or an electric counter to be connected to the alterna- 
tor connection. 


12) Full load speed tune-up 
@ Warm up the engine until 2 interventions of the 
electric fan are obtained. 
@ Measure the engine speed while keeping the acceler- 
ator pedal fully depressed for a few seconds. 
Fullload speed: 4900 r.p.m. 


@ If the measured value is different, adjust the engine 
speed by turning the screw shown in the figure. 

NOTE: 

° The full load speed adjuster has an inviolability seal. 
This seal must be restored every time the. full load 
speed has to be adjusted. 
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| 2. REMOVING THE TIMING BELT 
1) Remove the fan which is coaxial with the crankshaft, with 


the related pulley support. 
2) Remove the alternator and its drive belt. 


3) Removing the front pulley. 
Remove the crankshaft front pulley after loosen the 4 
screws and central screw. 


NOTE: 

e Bear in mind that the central screw is used the left- 
handed letter screw. 

e Prevent the pulley from turning with SST; 





No. 19. 1. 20313: On the bench 
No. 19. 1, 20299: On the vehicle. 


NOTE 
* Afterremoving the central screw, remove the specific 


flywheel locking tool. 


4) Remove the sleeve connecting the pump and the base 
of the thermostat. 


5) Removing the belt cover. 
Remove the timing belt cover. 
NOTE 
* If the operation is performed on the vehicle, it is 
necessary to shift the metal tubes of the cooling 
system after removing the bodywork fasteners. 
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6) Removing the timing belt. 
Rotate the crankshaft until the marks on the pinion and 
on the camshaft pulley are aligned, then loosen the belt 
stretcher and remove the timing belt. 
NOTE 
¢ To facilitate the rotation of the crankshaft, temporar- 
ily reinsert the front pulley. 
The belt is to be replaced according to the prescrip- - 
tions on the maintainance table and also every time 
it is disassembled. 





7) Removing and checking the belt stretcher. 
Remove the belt stretcher. Check that the bearing ro- 
tates smoothly, with no anomalous play. Make sure that 
the outside surface of the stretcher is not damaged. 
Replace the stretcher if necessary. 





NOTE 

e To remove the stretcher, unscrew the nut fastened 
on the stud. Unscrewing of the stud would cause the 
coolant to flow out: To avoid this, LOCTITE 601 is to 
be applied between the stud bolt and the cylinder 
block. , 


8) Removing the camshaft pulley. 
Loosen the central screw while holding the pulley with 
tool No. 19.1.20172 
NOTE 
e Check for possible wear caused by the sealing ring 
lip on the pulley hub. 





3. FITTING THE TIMING BELT 


1) Fitting the belt stretcher. 
Provisionally insert the stretcher into its housing in the 
position it has when the belt is completely slack. 
Fit the pulley on the camshaft and tighten with an 80 _ 
N.m. torque by means of specific tool No. 19.1.20172 
Position the camshaft pulley on the reference mark. 
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WARNING 
e The pulley bears two timing reference marks:the one 
on the left is identified by the code 502; the one onthe 
right has no caption. Align the right-hand mark (with- 
out a caption) with the track in the head. 
Make sure that the crankshaft pulley is still timed. 


NOTE 

e When the pulley is in the timing position, pistons Nos. 
1-4 are at the TDC. 
Fit the belt on the pulleys, taking care to observe the 
direction of rotation shown by the arrows. 


NOTE 
e Always fit a new belt. 


* Provisionally bring the stretcher into contact with the 
belt. 


¢ Align the belt by manually causing the crankshaft to 
make a few revolutions, then check the timing again. 


2) Belt tensioning. 
| ® Insert tool No. 19.1.20295 into the stretcher lever 
(see figure), then use a dynamometric key, taking 
care that key axis “A” is at an angle of approximately 
90° to lever axis “B”. 


@ Loosen stretcher nut “3” and turn the tool clockwise, 
applying a 30 N.m. torque. Keep the torque constant 
and lock nut “3” with 40 N.m. 
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® Fit the timing cover, checking the condition of the 
gasket. 
Replace if necessary. 





© Fit the rubber sleeve. 


© Ifthe operation is carried out with the engine fitted on 
the vehicle, fasten the cooling system metal tubes to 
the bodywork. 


© Fit the front pulley, tightening the central screw with 
a 360 N.m. torque. 
Use one of the specific tools already employed for 
the removal 19.1.20313/ 19.1.20299. 
After completing the operation, remove the specific 
tool and, if the operation was carried out with the 
engine fitted on the vehicle, install the starter motor. 


@ Fit the fan on the crankshaft by means of the related 
support. 


Fit the V-belt; tension the belt so that when a 100 
N.m. torque is applied between the two pulleys, a 10- 
15 mm sag will be obtained (see figure). 





® If the operation has been carried out with the engine 
fitted on the vehicle, fill up and bleed the cooling 
system (see chapter CO-4). 
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| OIL. VAPOURS RECIRCULATION DIAGRAM 
The engine is equipped with a crankcase vapours recirculation system. The system is designed to guarantee 
sufficient protection against supercharging. The gases leak through the rings and rise to the head cover 
carrying the oil vapours. After going through a filter, a valve and a condensation chamber, the oil becomes 
liquid again and trickles back to the sump, while the gases are recovered by the inlet manifold through a valve 
equipped with a control membrane which stops the flow when vacuum becomes excessive (e.g. when the 
air filter is clogged). 
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REMOVING THE ENGINE FROM THE VEHICLE 

1) Position the vehicle on the lift using the 4 points of 
support designed for this purpose. . 

2) Disconnect the negative cable of the battery. 

3) Empty the cooling system. 

4) Drain the engine oil. 


5) Disconnect the positive cable of the starter motor. 


6) Disconnect the two multiple terminals of the engine 
wiring (positioned at the front, right-hand side). 


7) Disconnect the preheating control unit support from the 
chassis. 





8) Disconnect the engine supplementary earth from the 
chassis. 

9) Disconnect the transmissions (throttle, clutch, gearbox, 
speedometer). 

10) Disconnect the water pump sleeves from the heater and 
thermostat outlets. 
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11) Disconnect the engine intake sleeve. 


12) Disconnect the diesel fuel feed pipes (from the head and 


from the fuel feed pump). 


13) Disconnect the pneumatic pump tube. 


14) Disconnect the silencer from the exhaust pipe. 


15) Drain the gearbox oil. 
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16) Remove the transmission shaft after loosening the 4 
screws (mark their positions) which fix it to the differen- 
tial gear. 





17) Place a steady, strong and adequately-dimensioned 
support under the engine. 


18) Lower the vehicle until the engine rests gently on the 
support. 


19) Remove the engine support framework from the chas- 
sis. 


20) Lift the vehicle. 

FITTING 

Carry out the removal operations in reverse order. Remem- 
ber to fill up and bleed the cooling system, to supply the 


engine and the gearbox with oil and to bleed the fuel feed 
system (refer to the relative chapters). 


PREPARING FOR THE BENCH OVERHAUL 


1) Disconnect the electrical equipment from the engine 
and from the gearbox. 


2) Loosen the screws fastening the gearbox to the engine. 


3) Loosen the screws fastening the metal sheet casing. 
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Separate the gearbox from the engine. 


Remove the framework with the elastic supports from 
the engine. 


Remove the exhaust manifold with the tube. 


Position the engine on specific support 19.1.20180 by 
means of link 19.1.20181 and adapter 19.1.20308 


REMOVING THE CYLINDER HEAD 


OP Oh 
Net ee Ne ee 


6) 


Remove the head cover. . 

Remove the fuel feed connection. 

Remove the pump-injectors control rod. 

Remove the pump-injectors. 

Remove the rocker arms pivot after loosening the nuts 
which fasten it to the cylinder head. 


Removing the inlet manifold. 

@ Detach the tube of the pressure relief valve and the 
accelerator control cable. Loosen the 2 screws of the 
manifold connection. 


@ Turn the 11 screws of the manifold as shown in the 
figure. , 

@ Slightly raise the metal protection. 

@ Remove the spring retainer. 
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control and the spring case from the accelerator 
lever. 


7) Remove the fuel feed pump. 


8) Removing the pneumatic pump. 
@ Remove the pneumatic pump after loosening the 
three screws as shown in the figure. 


@ Remove the flange with an O-ring seal after loosen- 
ing the screws as shown in the figure. 


9) Removing the revolution governor. 
@ Loosen the 3 screws and remove the revolution 
governor flange. 
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@® Rotate the manifold so as to disengage the throttle 








@) Remove the 3 screws, the plate, the bearing and the 
oil seal. 
© Remove the support with the camshaft weights 


10) Remove the camshaft pulley (see EM-14). 
11) Remove the camshaft, flywheel side. 


12) Removing the cam on the camshaft. 

G@) Clamp the camshaft in a vice, using aluminium lin- 
ings. Remove the special feed cam locking screw 
while keeping the contrast with a fork spanner in- 
serted in a cam (see figure at right). 


@ Remove the cam and the outer ring. 


13) Unscrew the pivot and extract the governor leverage. 
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14) Unscrew the 10 screws in the order indicated, acting 
progressively and in successive stages. 





WARNING: 

* Thehead may become distorted ifthe screws are not 
removed according to the correct sequence. 
To facilitate the removal, gently tap with a plastic 
mallet. 


15) Install the head on specific support 19.1.20312. 


WARNING: 
* When fitting the head on the support, act carefully so 
as to avoid damaging the sealing surfaces. 


16) Removing the valves. 
@ Remove the valve by means of a curved-nose clamp. 


NOTE: 

e Should the valves be reused, they will have to be 
repositioned in their respective seats. To ensure this, 
mark the valves or place them in different containers. 


@ Remove the valve oil seals by means of specific tool 
19.1.20303. 

NOTE: 

* Remember to remove the lower thrust rings of the 
springs. 





17) Removing the precombustion chambers. 
@ Remove glow plugs “2”. 


Downloaded from www.Manualslib.com manuals search engine 

















@ Remove the collar by means of specific tool 
19.1.20296 


@ Screw tool 19.1.20304 on the precombustion cham- 
bers and, acting on the hammering weight, extract 
them from the head. Mark the chambers so as to be 
able to fit them again on the same cylinder. 


4, CHECKING, CLEANING AND REPAIRING CYLIN- 
DER HEAD COMPONENTS 


1) Cleaning the piston crowns and the cylinder block ceil- 
ing. 
Revolve the crankshaft until the pistons reach the TDC. 
Using a gasket scraper remove any carbon formations 
from the piston crowns. 
Using a gasket scraper, remove any gasket residues 
from the cylinder block upper part. 
Blow off the carbon residues from the screw holes with 
an air jet. 


CAUTION: 
e Always protect the eyes when using compressed air. 


WARNING: 
e When using the scraper, take care not to scratch the 
cylinder block surfaces. 


2) Removing any gasket residues. 
Using a gasket scraper, remove any gasket residues 
from the cylinder head and from the manifold surfaces. 


WARNING: 
e Take care not to scratch the cylinder head gasket 
contact surfaces. 
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3) Cleaning the valve guides. 
Using solvent and a suitable brush, clean the valve 
guide bushes. 





4) Cleaning the head. . 
Thoroughly clean the head using solvent and a soft 
brush, 


WARNING: 
° Take care not to scratch the cylinder head gasket 
contact surfaces. 


5) Checking the head surfaces. 
Using the precision bar and a thickness gauge, check 
that the various surfaces are not distorted. 
Maximum surface distortions: 
Cylinder block side (*): 0.10 mm 
Inlet manifold side: 0.10 mm 
Exhaust manifold side: 0.10 mm 


(*) If the surface distortion exceeds the prescribed limit, 
reface the surface, taking care to remove as little 
material as possible. In any case, do not exceed 0.2 
mm. 





6) Checking for any cylinder head cracks. 
Using a penetrating liquid, make sure there are no 
cracks in the combustion chamber, on the inlet and 
exhaust ports and on the cylinder head upper part. 
Replace the head if any cracks are found. 
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7) Checking the camshaft play. 
@ Measure the diameter of the 4 camshaft sockets with 
an interior micrometer. ; 
Measurements should be taken at an angle of 90° to 
each other. 
Note down the measured values. 





@ Measure the diameters of the camshaft in connec- 
tion with the deliveries. Two measurements should 
be taken, at an angle of 90° to each other. 

Note down the measured values. 





@® Calculating the coupling play. 
Calculate the coupling play basing on the measure- 
ments obtained according to points @ and © . 


. Camshaft coupling play: 





A 
8 


@ If the coupling play exceeds the prescribed value, 
replace the parts so that the prescribed play may be 
obtained. 







(A- 





8) Checking and grinding the valves. 
@ Visually check if the valve stem shows signs of 
seizure or damage. 
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@ Visually check if the valve head shows signs of 
overheating or damage. If so, replace the valve. 


® Visually check if the stem end shows signs of anoma- 
lous wear. 


@® Grind the valves so that the related seals have an 
angle of 45° 30'+ 45° 45' (exhaust valve) and 60° 30° 
+ 60°45' (inlet vaive). 


NOTE: 
¢ After the grinding, make sure that the angles ob- 
tained correspond to the above values. 


® Checking the embedding of the valves. 

Grind the valves on their seats with fine emery paste. 
Using specific tool 19.1.20310, check the embed- 
ding of the valves D. 
If the embedding exceeds the prescribed value, 
replace the valve. 

D=0.5+0.8mm 

Wear limit = 1.1 mm 


9) Checking and cleaning the valve seats. 
@ Apply athin film of red (or white) leadto the valve seat. 


@ Allow the valve to go down under its weight into its 
Seat two or three times. 
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@ Remove the vaive. 

® Check the tightness of the valve and the relevant 
seat by following these steps: 

a. Make sure that the area of contact of the valve is 

continuous on all valve circumference. If it is not, 

replace the valve. 


b. Make sure that the area of contact of the valve seat 
is continuous on all seat circumference. If it is not, 
replace the valve seat. 

c. Measure the width of the area of contact of the valve 
seat. 

Width of area of contact: 1.6 + 1.7 mm 
Wear limit: 2.0 mm 


If the measurement is greater, replace the valve seat. 





10) Replacing the valve seats. 
@ Using a miller of suitable diameter, remove material 
from the seat until it becomes thin enough to be easily 
removed. 


11) Check that the housings of the valve seats have the 
following dimensions: 


Dimensions: 


Ex 34,106 + 34.115 


30.020 + 30.044 


30.108 + 30.116 


Lo | 44°53! + 45° 





59°53! + 60° 





Fit the new seats on the head, heating the head to 120° 

or cooling the seats in liquid nitrogen. 

NOTE: 

* Seats are predefined. After being driven, they require 
no additional treatment. 
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12) Checking the valve stem - valve guide coupling play. 





@® Using a plug gauge, measure the inside diameter of 
the valve guide at 6 different points. 
Note down the measurements. 


@® Using a micrometer, measure the diameter of the 
valve stem at 6 different points. 
Note down the measurements. 





© Calculating the coupling play. 
The coupling play is obtained by subtracting the 
outside diameter of the valve stem from the inside 
diameter of the vaive guide. 


Prescribed coupling play: 0.015 + 0.050 mm 
Wear limit: 0.10 mm 

NOTE: 

° If the calculated coupling play exceeds the pre- 
scribed play, replace the valve and the valve guide. 


® If this operation has already been performed, it is 
necessary to replace the head. 


® If needed, the driving depth of the valve guides can 
be verified as shown in the figure. 


A = 39.4 + 39.6 
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Check the valve guides - head couplings as indi- 
cated in the table below. 


11,000 + 11.018 


11.045 + 11.054 


Head seat 






Outside diameter 
of valve guide 


_ 
ref 


Some guides have a diameter increased by 0.5mm. 
For these guides, the C dimension must be increased 
to 11.500 + 11.518. 


13) Replacing the valve guides. 
@ Undrive the valve guide by means of specific tool 
19.1.20174 


WARNING: 
e Do not damage the head. 


@ Drive out the valve guide towards the combustion 
chamber by means of specific tool 19.1.20174. 


@® By means of tool 19.1.20311 push the new valve 
guide in until the tool comes to the abuiting end. 


NOTE: 

° Tobe able to carry out this operation, it is necessary 
to heat the head to 120°C. If a larger guide has to be 
fitted, its housing will have to be bored as described 
above. 

Valve guides are predefined and, consequently, re- 
quire no additional treatment. 





14) Manual valve grinding. 
@ Carry out the valve grinding with emery paste. 


@® After the operation, thoroughly clean the valves and 
the head. 
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15) Checking the valves. 

@ Check the orthogonality of the valve spring by means 
of a steel square. 
Maximum allowed deviation: 1.5 mm 
If the deviation exceeds the above limit, replace the 
valve spring. 





@ Measure the length of the valve spring by means of a 
gauge. 
Minimum free length: 39.8 mm 
Allowable limit: 38.5 mm 


16) Checking the rocker arms and the rocker arms pivot. 
@ Visually check that the rocker arm roller shows no 
cracks, streaks or wear. 
If necessary, replace the rocker arm. 


@ Visually check if the rocker arms pivot shows any 
signs of cracking, seizure or wear. 
If necessary, replace the rocker arms pivot. 


@ Rocker arms pivot - rocker arms, 

e Using a comparator, measure the inside diam- 
eter of the rocker arm at two different points, 90° 
to each other. 

e Using a micrometer, measure the outside diam- 
eter of the pivot at two different points, 90° to each 
other. 

° The coupling play is obtained by subtracting the 
diameter of the rocker arms pivot from the inside 
diameter of the rocker arm. 
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Coupling play: 0.016 + 0.09 


If the coupling play is not as specified above, replace 
the uncomplying parts with new ones. 


Inside diameter of rocker arm 18.015 + 18.030 mm 
Outside diameter of rocker arm pivot 17.989 + 18.000 mm 


17) Measuring the height of the cam hump. 
Using a micrometer, measure the height of the cam 
hump. 


Cam dimensions: 

H = 29.598 + 29.650 (inlet and exhaust cams) 
H, = 28.948 + 29.000 (injection cam) 

Limit measurement for H: 28.498 

Limit measurement for H,: 28.848 





lf cam wear exceeds the above limits, replace the cam- 
shaft. 


20) Checking the inlet manifold. 
Using a ground bar and a thickness gauge, check for any 
distortion of the exhaust manifold plane. 
Maximum allowable distortion: 0.1 mm 
lf distortion exceeds the above limit, replace the exhaust 
manifold. 





21) Checking the governor leverages. 
@ With the levers fitted on the guide pin, check that 
height “A” falls within the 45 + 47 range. 
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@) Using block squares and a surface plate, check the 
parallelism of pads “B”. 





A deviation of 0.05 mm is allowed. 





5. FITTING THE CYLINDER HEAD 


NOTE: 

° Thoroughly clean all parts to be fitted. 
Before proceeding to the fitting, lubricate all sliding 
and rolling surfaces with motor oil. 
Replace all gaskets and sealing rings. 


1) Fit the support washers for the valve springs. 


2) Fit the valve stem sealing ring. 
@ Oil the sealing ring. 
@® Fit the sealing ring by means of tool 19.1.20311 


NOTE: 
® Take care not to damage the valve guide bush. 


3) Fitting the valves. 
@ Oil the valve stem. 
@ Insert the valve from the combustion chamber, tak- 
ing the utmost care not to damage the sealing ring. 


NOTE: 

° Do not extract the valve after it has been inserted. 

* Whenever the valve has to be extracted, replace the 
valve stem sealing ring with a new one. 





4) Fitting the cylinder head 
@ Fit the cylinder head on tool 19.1.20312. 
@) Block firmly the tool into the vice. 
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| 5) Fit the valve springs. 
6) Fit the lock cones, using a curved-nose valve-lifting 
clamp. ; 


@ To bed the cones in their housings, gently tap them 
with a plastic mallet. 

WARNING: 

e Be careful when performing this operation, as the 
cones may spring off. 

e Always protect the eyes when carrying out this op- 
eration. . 


7) Fitting the precombustion chambers and the glow plugs. 
@ Fit the precombustion chamber on specific tool 
19.1.20304 and position it on the head, taking care to 

align the glow plug socket with the hole on the head. 


@) Carefully screw specific tool 19.1.20300 on the head 
to the abutting end. 


@ Remove tool 19.1.20304 and insert the ring nut, 
locking it in two stages by means of specific tool 
19.1.20296. 

18! fastening: 100 N.m. 
2nd fastening: 180 N.m. 
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@® Remove tool 19.1.20300. 
NOTE: 

* During this operation some resistance may be felt 
owing to the friction of. the too! against the 
precombustion chamber. This is to be regarded as 
normal. 





© Fit the glow plug. 


© Repeat the above operations for the other precom- 
bustion chambers. 


After installing the precombustion chambers, make 
sure that projection “A” measures 3.68 + 4.10 mm. 


7) Fitting the governor leverages on the head. 

@ Assemble the lever group, the guide pin and the 
spring framework (for Idle speed and full load speed 
springs). 

@® Insert the head lever group from the camshaft hous- 
ing side. 

Fit the specific pin-locking screw. 


NOTE: 
* Replace the O-ring seal. 


8) Fitting the inlet manifold. 
@ Position the manifold gasket onthe head after smear- 
ing the-surfaces of contact with bearing grease. 


@ Hook the tie-rod of the regulator springs to the 
accelerator lever. 
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@ Fasten the manifold to the head by means of the 11 
relevant screws. 





@® Externally, fit the accelerator control with the spring 
retainer and fasten the latten. 


@® Fasten the manifold connection with the 2 screws. 


9) Checking the piston projections 


Using specific tool 19.1.20310 and a comparator, meas- 
ure the projection of each piston from the cylinder block 
plane. 


Take measurements at 4 diagonally-opposed points for 
each piston. 





Projections affect the compression ratio. Therefore, to 
ensure an adequate ratio, determine the projection of the 
head gasket based on the table below. 


NOTE: 
° Only take account of the maximum values obtained. 
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Thickness of Graphical 
: gasket representation 
1.65 e aan 0.40 mm 
2 notches v. % 0.48 mm 
1.16 + 1.07 55 : 
1 notches ar 
45 ‘ eee 


1.5 
1.06 + 0.97 1.4 
0 notches 





NOTE: 
e The dead space is the distance between the piston 
(TDC) and the head. 


10) Installing the head. 

@ Fit anew head gasket having the previously determined 
thickness. 

® Install the head. 

NOTE: 4 

e Make sure the dowel bolts and the sealing rings are 
correcily fitted on the gasket. 

@ Fit the head-fastening screws and washers after lubri- 
cating the screw threads. _ 


NOTE: . 

» When overhauling, it is advisable to replace the screws 
with new ones. After intermediate-mileage interven- 
tions, check the lenght (*) of each screw. 


(*) Standard length: 89.5 + 90.5 mm 
Maximum allowable length: 92 mm 


onset 









© SCTEW exceeds the maximum allowable 


2 


ace the whole set of screws. 








tO the head by gradually tightening the screws in 
- the numerical order shown in the picture to 50 N-m. 
1* step : turn the key for 90° clockwise. 
2 step : turn the key for 120° clockwise. 








NOTE: 
* There is no need to check the tightening after running 
the engine. ; 
BE ih ‘ 


ERE. an fe 
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: | 11) Fitting the camshaft ‘ 4 = 

@ Clamp the camshaft in a vice, using aluminium 
linings. Position the feed pump control (ting andcam) 
on the camshaft and lock it with the special screw at 
80 N.m. while counteracting with a fork spanner 





insertedinacam. “- 
@ Insert the camshaft into the head on the flywheel 
side. 


@ Assemble the bearing on the camshaft. 
@ Assemble the support with weights and the pipe. 
Place the group into the camshaft. 


NOTE 
¢ Be sure to place the weights and their holder in the 
right place to let uncovered the lubrication hole. 


@© Assemble the bearing with the retainer and the new 
oil retainer on the flange of the pulley side; fix the Sor, 
bearing with retainer plate and fasten the screws with 
Loctite 270 to the specified tightening torque. 
Tightening torque 10 N-m. 






ic ye on the head with a new O-ring. 
Fix the threegerewstgthe specified tightening torque. 
Tightening torquégl 2 N.m.» 


@ Assemble the pulley of the camshaft and the timing . 
belt (See EM-14). 
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12) Fitting the rocker arm pivot. 





@ Fit the rocker arm pivot on the 1* flywheel-side 
support. Insert a new pin, pushing it about O+ 1mm 
under the surface of the support. 

NOTE: 

e If the pivot has been opened to be cleaned, reinsert 
the plugs at the pivot ends. 


@ Fit the rocker arm and the support, keeping the 
reverse order to the removal. 


@ Install the pivot with the rocker arms on the head. 
NOTE: 


° To facilitate the fitting, it is advisable to keep the 
rocker arms aligned with rubber bands. 


@ Tighten the nuts of the supports. 
Tightening Torque: 40N-m 


13) Adjusting the play of the valves. 


@ Adjust the play of the valves. For this operation refer 
to EM-6. 


at . vite coped 
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| 14) Install the fuel feed-pump. For this operation refer to FU 
section. 


ves coups. 
Bees - 


15) Fit the pneumatic pump support flange without using a 
new O-ring seal. Tighten the screws with the prescribed 
torque. 

Prescribed torque: 12 N.m. 


16) Fit a new O-ring seal! on the pump shaft. 


17) Fit the pneumatic pump with a new gasket and a new O- 
ring seal on the coupling surface. Tighten the screws 
with the prescribed torque. 

Prescribed torque: 30 N.m. 





18) Fitting the pump-injectors on the head. 


@) For this operation refer to FU section. 
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@ Carry out the injection advance and the levelling of 
deliveries. See EM-7. 

NOTE: : 

e The injection advance can be carried out with the en- 
gine on the bench or fitted on the vehicle; for the lev- 
elling of deliveries the engine must be installed on the 
vehicle. 





® Fit the pump feed pipes, replacing the O-ring seals 
and applying silicone sealant to the rubber gaskets 
on the head-cover coupling. 
Prescribed torque: 3.5 + 4 N.m. 


® Fitthe head cover with anew gasket. Tighten with the 
prescribed torque. 
Prescribed torque: 9 N.m. 


CAUTION: 
e Rubber pipe must not come out of its housing (head 
cover). 


19) Fit the minimum oil pressure switch. 
Prescribed torque: 25 N.m. 
Connect the relevant electric terminal. 


20) Fit the vacuum relief valve, with the related tube. Un- 
screw the conical-gasket fastening nut straps. 
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2 PREPARING TO REMOVE THE CYLINDER 
BLOCK 





1) Disconnect the engine-gearbox assembly from the chas- 
sis and prepare it for bench overhauling. 
See EM-20. 

2) Remove the timing belt. See EM-13. 

3) Remove the head following the steps below. 


@ Disconnect the oil sump from the head cover. 


@ Remove the head cover. 


@ Remove the rocking lever pin after having locked 
injection pumps with a specific pin. 


@ Remove the 10 head fastening screws. 

NOTE: 

e While removing the head cover, make sure the 
rubber pipe of condensed vapours isn't coming out 
from its seating (head cover). 

While removing the head, follow the screw removing 
steps as indicated on page EM-24. 
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| 4) Remove the oil pan after loosening the fastening screws. 
The detach oil pan, use a hammer and a wooden wedge 
so as not to damage it. 








MIB seoeetal 


EO) 
I 


NOTE: 
* Take care not to bend the oil return tube; to this end, 


start the detaching operation from the exhaust side. 


ii 





5) Loosen the bracket-fastening screw and remove the oil 


return tube. 
6) Remove the oil filter and the oil pump. See LU section. 


7) Remove the water pump after loosening its 4 retaining 
screws. 


3. REMOVING THE CYLINDER BLOCK 
1) Removing the connecting rods and the pistons. 


@ Mark the position of the connecting rods so as to 
avoid inverting them during the subsequent fitting. 


@® Remove the connecting rod cap after loosening its 
fastening screws. Remove the bronze bearings and, 
subsequently, the connecting rod-piston assembly. 
Fit the cap on the connecting rod again. Repeat the 
operation for the other cylinders. 
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© Remove the retaining rings of the piston pins and 
separate the connecting rods from the pistons. 

NOTE: 

° No specific tooling is required for this operation, as 
the piston pins have forcings neither on piston nor on 
the connecting rod. 


2) Removing the flywheel. 


® Apply flywheel-locking tool 19.1.20313 on the cylin- 
der block. Loosenthe screws and remove the flywheel. 
Remove the tool. 


3) Remove the metal sheet protection after unscrewing the 
4 screws. 


4) Remove the flange fitted with an oil seal. 
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| 5) Loosen the screws and remove the crankshaft U-bolts 
with the related bronze bearings. 


6) Remove the crankshaft and the cylinder block-side 
bronze bearings. 


4, CYLINDER BLOCK CHECKS 
1) Checking the bronze bearings - crankshaft coupling. 


@ Fit the crankshaft with U-bolts and bronze bearings. 
With the aid of some grease, position a calibrated, 
“Perfect Circle Plastigage”-type thread at the center 
of the bronze bearings. 
Tighten the U-bolts with the prescribed torque. 
Prescribed torque: 60 N.m. 


@ Remove the U-bolts and measure the width of the 
thread by means of the specific gauge, which makes 
possible measuring the coupling play. 
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@ Follow the same procedure to measure the coupling 
play of the connecting rod bronze bearings. Tightening 
torque for connecting rod U-bolts: 40 N.m: 


es ee 
Crankshait - : 
standard main 0.041+0.107 0.230 
bearings play 
Crankshaft - 
connecting rod 0.021+0.066 0.4130 
bearings play 


@ Ifthe values obtain exceed the allowable limits, carry 
out further checks: 
a. Measure the inside diameter of the bronze bear- 
ings only after tightening them with the prescribed 
torque. Use a bore meter. 









b. Measure the outside diameters of the crankshaft 
and connecting-rod pins by means of an external 
micrometer. 






Diameters of the crankshaft and connecting-rod pins 


A = 48.984 + 48.000 Wear limit = 47.900 
B = 39,984 + 40.000 Wear limit = 39.900 


Inside diatemers of crankshaft and connecting-rod big end bearings 


C = 48.041 + 48.091 Wear limit = 48.130 
_ D= 40.021 + 40,050 Wear limit = 40.100 


Measurements refer to tightened bearings. 


Plays between bearings and related pins 


C-A = 0.041 + 0.107 Wear limit = 0.230 
D-B = 0.021 + 0.066 Wear limit = 0.130 
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NOTE: 

* 0.25+0.50 mm reductions of inside diameter are 
available for both crankshaft bearings and connect- 
ing-rod big end bearings. 


c. If the diameters of the crankshaft journals come 
within the prescribed limits, replace the bronze 
bearings with standard bearings. If not, grind the 
crankshaft. 0.25+0.50 mm reductions of inside 
diameter are available for both crankshaft bear- 
ings and connecting-rod bearings. 






Dim. bronze bearings 
0.50 reduction 39.484 + 39.500 









© Checking the axial play of the crankshaft. 
Install the bronze bearings on the cylinder block. 
Position the crankshaft. 
Fit the levellers on the cylinder block and on the 
flywheel-side U-bolt. Fit the flywheel-side and tim- 
ing-side U-bolt and tighten them with the prescribed 
torque (60 N.m.). 


NOTE: 

¢ There is no need to fit the U-bolts with gaskets, as 
the installation is provisional. Using a magnetic- 
base comparator, measure the axial play of the 
crankshaft. 





NOTE: 

¢ For the validity of the test, use a screwdriver as 
shown in the figure, acting in both directions. Meas- 
ure the axial play, 
Prescribed axial play: 0.130 + 0.313 mm. 
If the play does not fall within the prescribed range, 
use thicker levellers. 
0.10 mm and 0.20 mm oversizes are available. 
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° There are 4 levellers: 2 on the cylinder block and 2 on 
the U-bolt. lf an oversize is needed, act on both 
levellers located on the same side. If required, it is 
possible to combine a standard and an oversize, or 
different oversizes. 


2) Checking the connecting rods. 


@ For the verification of the inside diameter of the big- 
end bronze bearings, see “Checking the bronze 
bearings - crankshaft couplings’. 

See EM-46. 


@) Checking the connecting rod - piston pin coupling 
play. 


a. Measure the inside diameter of the connecting 
rod small end by means of a bore meter. 


b. Measure the diameter of the piston pin by means 
of a millesimal micrometer. 


Coupling play 0.015 + 0.029 Wear limit 0.060 mm 


NOTE: 
° Ifthe calculated plays do not fall within the prescribed 
_ range, replace the smaill-end bronze bearings. Drive 
it with the lubrication hole aligned and subsequently 
work it to the prescribed dimension. 






@ Aligning the connecting rod. 
After overhauling the connecting rod small end, 
proceed to verify the alignment by means of a 
surface plate and a comparator (see figure at right). 


The A @ measurement on the piston pin must be: 


standard = 0+ 0.015 
limit = 0 + 0.030 
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NOTE: 











3) Checking the piston ring and piston 


@ Measure the piston rigend gap. 
Place the piston ring into the cylinder and measure the 
end gap A. 
Specification: 
ist piston ring: A=0.25-0.45mm 
2nd piston ring: A = 0.25 - 0.45 mm 
3rd piston ring: A =0.25-0.45 mm 
Wear limit: 1.0 mm 


@) Measure the piston ring groove clearance. 
Specification: 
A = 0.090 - 0.125 mm 
B = 0.050 - 0.085 mm 
CG = 0.040 - 0.075 mm 


@) Piston installation position 
A = ist (Internal tapered and torsional) ring 
B = 2nd (Internal tapered and torsional) ring 
C = 3rd oil control ring 
D = Chromium-plated potion 
E = Chromium-plated potion 
NOTE: 
e The stamped portion of piston rings should be fitted 
facing upwards. 


@) Measure the piston diameter Q at A position from bot- 
tom of the skirt. (A = 9 mm) 

Piston class: 

° Depending on their diameter size, pistons are divided 
into four classes; A, B, C and R. 

e The class and logo are specified inside the piston. 


Dimension (mm): 


Grinder Diameter 
71.930-71.940 | 71.990 - 72.000 
ze 71.940-71.950 | 72.000 - 72.010 
















Clearance 


0.050 - 0.070 


c 71.950-71.960 | 72.010-72.020 
| oR | 72.031 - 72.049 72.100 - 72.120 0.051 - 0.089 
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If the measured diameter is smaller than the allow- 
able minimum, replace the pistons. 0.50 mm and 
1.00 mm oversize pistons are available. The diam- 
eter of these pistons is stamped on the piston top. 
Class R pistons have specific rings. 





4) Checking the cylinders 


@ Set the bore meter to zero with a calibrated ring and 
measure diameter D at points 1-2-3 by means of a 
micrometer. Repeat the operation after rotating the 
bore meter 90° at the same height. Check for wear in 
X, where the piston rings operate. If wear exceeds 
0.05 mm, grind the cylinder. 


| 8 | 72.000 + 72.010 
72.010 + 72.020 
[8 [Rene 

@ Tocheck the coupling play with the pistons, measure 


the diameter in the “2” area of each cylinder, perpen- 
dicular to the crankshaft. 


‘SSRI Depp ceases: 
SSAA SSS 


“aN 




















@ Cylinders are identified by the same classes as the 
‘pistons; the letters are stamped at the positions 
indicated by the arrows. 
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@ When grinding the cylinders, the working marks 
must cross one another at an angie of 45° + 55° and 


be uniform the clear in either direction. Average 
roughness must be 0.50 + 1.00 mm. 


i] 
3 
y 
YA 


NOTE: Z 
¢ Do not regrind the cylinder surfaces with emery Hl 
cloth. £ 





@© Piston-cylinder coupling plays 


[A [reroovrasea| reasrreow | oas10m6 | 


5) Weighting the pistons and the connecting rods. 

















@ To avoid a lack of balance, ensure that the pistons 
have a weight difference of no more than 6 grams. 


@ Repeat the operation for the connecting rods. The 
weight difference must not exceed 10 grams. 


@ Weight the piston-connecting rod assemblies and 
make sure that the weight difference does not exceed 
14 grams. 
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6) Checking the cylinder plane. 
Using a ground block and a thickness gauge, check the 
area of contact of the head gasket. The out-of-plane 
must not exceed 0.10 mm. 





NOTE: 
e Levelling operations are forbidden. 
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5. FITTING THE CYLINDER BLOCK 





NOTE: 

* Before proceeding to install the cylinder block, be 
sure to properly wash all parts. Remove all gasket 
and carbon residues from the interior of the lubrica- 
tion ducts. 


1) Fitting the crankshaft. 
@ Fit the cylinder block with bronze bearings having a 
lubrication hole. 


@ With the aid of some grease, apply levellers having 
the previously determined thickness to the flywheel- 
side support and the related U-bolt. 


@ Lubricate the bronze bearings and position the crank- 
shaft. 


@ Fit the rubber gaskets and the bronze bearings on 
the flywheel-side U-bolt, lubricate the surfaces and fit 
the U-bolt on the engine using the two strips. 
Specific tool 19.1.20297. 


After provisionally locking the U-bolt, remove the 
gasket so that it protrudes 0.5 + 1.0 mm. 


© Repeat the same operation for the timing-side U- 
bolt. 
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© Fit the bronze bearings on the central supports. Fit 
the supports on the cylinder block as shown in the 
figure. . 








NOTE: 
¢ The reference marks may be numerals of chiselings. 
Fit the U-bolts with the reference marks on the same 
side as the marks on the cylinder block. 
In any case, the catches of the bronze bearings must 
be on the same side. The studs can be positioned 
either on the U-bolt side or on the cylinder block side. 





@ Gradually tighten the crankshaft bearings to the 
prescribed torque. 
Prescribed torque:,.60 N.m. 


Di 


(oO) 7 
it f 
li 
C—O = jo 
| o 
O=aES =O] IC 
[on ° 
t : 
4 


























iG 
| 





Fit a new oil seal on the falge, flywheel side, using 
specific tool 19.1.20188. 

NOTE: 

° Before fitting any oil seals, dip them in motor oil for at 
least 30 minutes. 
If the crankshaft shows signs of wear in the oil seal 
working area, position the oil seal 2 mm deeper. 


@® Position the flange on the crankshaft with a new 
gasket. Apply a drop of silicone sealant to the ends of 
the U-bolt gaskets. 

Tighten the screws with the prescribed torque. 
Prescribed torque: 12 N.m. 
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Fit a new oil seal ont the oil pump casing. Install the 
oil pump on the engine after fitting it with a new 
gasket. ; 

See LU section 


@ Fix the metal plate casing by means of the 4 relevant 
screws. 
Fixing torque: 29.6 N-m 


@ Fit the flywheel and stop tool 19.1.20313 and tighten 
the 5 screws with the prescribed torque. 
Prescribed torque: 80 N.m. 





® Fitting the pistons. 


a. Lubricate the piston pin, couple the connecting 
rod and the piston taking care to observe the 
original assembly position. 


b. Position the piston pin manually and fit the 
retaining rings. 


c. Position the piston rings on the piston. The 
scraper ring has no fitting direction, whereas the 
1Stand 2"¢ rings bear a “TOP” caption or a mark 
on their tops. At any rate, the 18t and 2d rings 
have a bevel on their inside upper part. The 15t 
ring can be recognized by its chromium-plated 
outer surface.Place the ring unions at 120°. The 
scraper ring spring must close in the position 
diametrically opposed to the opening of the 
scraper ring. 

Fit the bronze bearing on the connecting rod and 


position the crankshaft so that the cylinder con- 
cerned is at the B.D.C. 
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@ Insert the piston-connecting rod assembly, position- 
ing the combustion chamber on the water pump side. 
Complete the fitting with the aid of tightening tool (for 
example AWA 499955 ). 





at Tar Freeh @eatek T afet PNR Tee eee 





Position the bronze bearing on the connecting rod 
cap, lubricate the shaft and fit the cap according to 
the reference marks set previously. In any case, the 
catches of the bronze bearings must be on the same 
side. 

Progressively tighten to the prescribed torque: 40 
N.m. 

Repeat the piston fitting operation for the other 
cylinders. 


@ Fitting the oil sump. 


a. Fitanew O-ring séal on the oil return tube. Install 
the tube on the cylinder block, fastening it with the 
relevant screw. 


b. Fit anew O-ring seal on the sump oil suction tube. 
Degrease the cylinder block and oi! sump sur faces. 
Apply sealant silicone, DOW CORNING 7019 type 
to the sump surface. 


Fit the sump on the cylinder block and gradually 
tighten the screws with the prescribed torque: 10 
N.m, 

Check the tightening of the drain plug. 

Tightening torque: 40 N.m. 
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c. Install a new oil filter. Lubricate the gasket and 
lock it by hand. 


d. Install the oil level gauge. 





To complete the fitting operations, refer to the rel- 
evant sections. 
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EXHAUST SYSTEM 


1. DIAGRAM OF SILENCER ANCHORAGES: 


1 - Manifold 6 - Support 

2 - Connection pipe 7 - N° 2 special supporting bolts 
3 - Exhaust pipe 8 - N° 6 Bolts 

4 - Silencer 9 - Elastic supports 

5 - Heating protection 
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3) 


5) 


. REMOVING THE EXHAUST SYSTEM 


Unscrew the two nuts holding the flange between the 
exhaust pipe and the silencer. 


NOTE: 
* When fitting again, use a new gasket. 


Unhook the supports from the circlips, moving the ex- 
haust system toward the front of the vehicle. 


Loosen the 4 fastening screws and remove the protec- 
tion. It is now possible to have access to exhaust pipe 
and the manifoid. 


Loosen the 4 screws shown in the figure and remove the 
connecting pipe. 


) 


s 


—S 1) 
AE, 


¢ 





To complete the operation, loosen the 6 nuts and the 2 
special supports shown in the figure and remove the 
exhaust manifold. 


* Four gaskets are fitted between the exhaust mani- 
fold and the head. These gaskets must be replaced 
after each disassembly. 


FITTING THE EXHAUST SYSTEM 
Fit the parts again, following the removing procedure in 
the reversal order. 
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1. REMOVING THE FILTER BOX 





1) Disconnect the sleeve between the intake manifold and 
the filter box and loosen the 2 straps. Do the same forthe 
sleeve between the filter box and the chassis member. . 


2) Remove the filter box after loosening the 3 screws 
fastening it to the bracket. 
3) Removing the filter cartridge 
@ To remove the filter cartridge, release the 2 fasten- 
ers with a screwdriver as shown in the figure. 
Pickup version 
The filter box can be reached from the lower part of 
the vehicle, as the filter is located under the pedal. 
Van version 
To have access to the filter box, raise the right-hand 
seat. 
2. FITTING 


1) Fit the filter cartridge again, following the removing 
procedure in the reversal order. 
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| SPECIFIC TOOLS 


Hlustration Tool reference number 


aoe 
rt 
Z 
ee 
is 


Tool name 


Timing belt pulley tightening tool 

























Oil seal assembling/ disassembling tool 






Motor overhauling support 





Tool for motor overhauling support attachment 






Gearbox support 












Driving belt tension tool 





Wrench for precombustion chamber ring nut fixing 








Sheet for main bearings 






Wrench for pumping element ring nut fixing 






Main shaft locking tool 







Precombustion chamber orienting pin 







Checking! tool for injection advance 






Advance surveying toal 





Oil seal extractor 





Downloaded from www.Manualslib.com manuals search engine 











Itustration Tool reference number Tool name 


19.7.20308 


EE 19.1.20310 


19.1.203713 


19.1.20314 Leveling tool 











Motor support plate 






Piston protrusion checking tool 







Tool for valve seal ring assembling 


Cylinder head support 





Flywheel locking tool 

















On the market, 
type Beta 1440/1, AWA ref. 


499955 Segment tightening too! 
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SERVICE SPECIFICATIONS 


Pickup 
Coolant 

















Oil capacity 
With oil filter 3.65 | 
Valve clearance (COLD) Intake Cam; 0.15 mm, Valve; 0.20 mm 
Exhaust Cam; 0.15 mm, Valve; 0.20 mm 
Idle speed 900 + 50 rpm 


— _ —“ 


Timing belt pulle Wear limit Camshaft 119.9 mm 
aed del (Minimum limit) x3 


Coupling clearance 0.035 + 0.085 mm 
Camshaft capacity @ 36.975 + 37.000 


$38) 
~ 





Camshaft 


Intake 29.498 
Minimum tumit 

Exhaust 29.498 
Minimum lumit 


Cam lobe height 






Cam injection height [Minimum lumit 28.848 


Cylinder block side 
Cylinder head Eexhaust manifold sida 
Valve seat angie : 
uae 
Valve guide bushes Oil clearance 0.045 + 0.080 mm 
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Valve seat sealing width 1.6+ 1.7 mm 
Wear limit 
Valves 

















Dn Bae EAA oti TT Lard TUPLE NOE OE Tad The) PUL Se ae egg aerate Ee 


Valve seat angle 


Exhaust 45°30° + 45°45' 


Valve thickeness 





1.21.8 mm 


Valve stem outside diameter 6.970 + 6.990 mm 
Overall length 


Coupling play between rocker arm and rocker arms pivot 0.015 + 0.041 mm 















Coupling play between rockar arm and rocker arms 
Rocker arm and rocker | pivot Wear limit 


arm pivot : 
Rocker arm inside diameter 18.15 + 18.30 mm 
Rocker arms pivot outside diameter 17.989 + 18.000 


. Standard (STD) saa 
Cylinder block Head out-of-plane : 


Riston-aylinder coupling play Standard (STD) enaiehdel 
Cylinder ) 





0.09 mm 










oversize cylinder is used) 





Connecting rod small end - piston pin coupling 
Piston, piston pin play Allowable limit 0.060 mm 
Maximum bending 0.030 mm 
Max wear of crankshaft and connecting rod pins 
Crankshaft Crankshasft and connect-| Crankshaft journals 0.041+0.170 mm 
ing rod pins coupling plays 
Connecting rod pins 0.021 + 0,066 mm 


Crankshaft axial play 0.130 + 0.313 mm 











Piston and piston rings 


Piston ring split gap 














Connecting rod 
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ccentricity Allowable limit 





Crankshaft thrust bear- | Bearing centre thickness 


STD 
ing i mm and 0.2 mm thickness a) 


2.31 + 2.36 mm 
bearings are available 


STD 
Crankshaft journal @ 


be mm and 0.50 mm diameter eer 


47.984 + 49.000 
bearings are available 


STD 
0.25 mm and 0,50 mm diameter es 


Connecting rod pin @ : : 
bearings are availabie 


39.984 + 40.000 
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TIGHTENING TORQUES 


Components to be tightened 


Cylinder head x glow-plug 










Tightening torques 
Pm [Kot J 








Cylinder head cover x cylinder head 






Crankshaft bronze bearing cap x cylinder block 


Cylinder block x oil sump 






Connecting rod x connecting rod cap 







Flywheel x crankshaft 






Crankshaft pulley x crankshaft 





80 





Camshaft timing belt pulley x camshaft 






Water pump 29.6 





Head x intake manifold 29.6 








Head x exhaust manifold 14.7 +21.6 







Connecting rod bronze bearing cap x connecting rod 40. 
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FUEL SYSTEM 


SUPPLYING AND INJECTION SYSTEM .... FU- 2 


FUEL PUMP sccsissssenscusesccaseessusccuatessnsessesicteye FU~ 3 
SOLENOID VALVE: svsssieidcsiseesicsusthasganicapannne FU~ 4 
PUMP INSECTOR: scccesssnsssssicecssiecesteassrsebisiaen FU- 5 
SERVICE SPECIFICATION ........sssseserersereee FU~13 


NO. 7933-SE 
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SUPPLYING AND INJECTION SYSTEM 

Supplying system includes tank, fuel pump, fuel filter, solenoid valve pump-injectors and relative pipes. The 
fuel pump sucks the fuel from the tank and conveys it to the fuel filter. A tube in the upper part of the filter 
goes back to the tank. This tube has a predetermined section to guarantee a correct feed pressure. The 
circuit, consisting of a tank, a fuel pump, a fuel filter, a solenoid valve and a tube for the injector supplying, 
is called "Low pressure feeding circuit" (0.3 - 0.45 bar). A tube connects the injectors to the fuel filter, to 
make sure the fuel surplus coming back. 





© Fuel tank @ Bleeding cock 
@ Fuel pump ©) Fuel filter 
@ Pump-injectors ® Solenoid valve 
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FUEL PUMP 
The fuel pump is a membrane-type pump operated by a 
camshaft eccentric through a rod. 
An external lever makes it possible to actuate the pump man- 
uaily. 
Contents: 
@ Fuel transfer pump 
@ Push rod 
@® Seal ring 
Specification: 
Pumping capacity: 75 £/h at 1500 rpm 
Feed pressure: 0.55 - 0.65 bar 





1. Remove the fuel pump 
@ Disconnect the tubes and unscrew the 2 fastening 
nuts as shown in the figure. 
NOTE: 
e Never reuse the removed O-ring. 


2. Inspection of fuel pump 
Inspect the 2 holes on the plastic spacer to check the 
condition of the 2 internal membranes. 
e lf there is an oil leakage, it is possible to break the 
inner membrane. 
e if there is a fuel leakage, it is possible to break the 
outer membrane. 


3. Inspection of push rod projection 
@ Check the push rod length and if measurement is not 
as specified replace the rod, 
Specification: 
Push rod length: 152 40.05 mm 


@ Check the push rod projection A from the cylinder 
head plane. The measurement of the push rod projec- 
tion A must be carried out while eccentric 7 is at rest 
as shown in the right figure. 

‘Specification: 
Rod projection: 1.6-2.4mm 





NOTE: 

e it is important that the rounded part of the rod should 
be correctly positioned in housing located on the outer 
ring of the eccentric. 
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SOLENOID VALVE 

The solenoid valve is designed to cut off the fuel flow when the engine is stopped. 

The valve is usually closed and is opened when it is electrically supplied through the key switch. Make sure 
that the valve is completely closed when it is not electrically supplied and vice versa. 


1, Removing the solenoid valve 
@® Disconnect the fuel tubes and connector, 
@ Remove the solenoid valve with bracket by loosen 2 
fastening screws. 
NOTE: 
e¢ The negative pole of the solenoid valve is located di- 
rectly on the bracket. 


2. System bleeding 

@ Insert a length of tube in a bottle and connect the 
other end to the bleeding cock. 

@) Loosen the cock screw. 

@ Turn the key switch to ON position. 

@® Operate the fuel feed pump manual lever until only fuel 
flows out. 

CAUTION: 

e Be sure to operate the system bleeding after removing 
and/or replacement of fuel system components. 





NOTE: 

e In pump delivery is insufficient, give it an impulse with 
the starter motor by turning the key switch until maxi- 
mum efficiency is obtained. After completing the opera- 
tion, close the bleeder again, remove the tube and turn 
the key switch of OFF. 
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| PUMP INJECTOR 
The use of injectors on small engines has been limited up to now because their traditional shape raises the 
height of the engines considerably. In fact, the classic unit injector features the pumping part mounted on 
the injection nozzle axis and actuating cam is on the top. 
The problem was solved by designing a new angle-shaped unit injector where the metering body is lying 
flat over the cylinder head and the camshaft lies on a side. 
The patented injection system includes also a one-way fuel feeding system as there is no annular chamber 
around the plunger barrel, and a non-return vaive is fitted on the fuel discharge side. 
This system eliminates vapour bubbles and the misfunctioning due to their compressibility, improving injec- 
tlon quality and ensuring instant engine stop by means of a simple electric fuel check valve. 
The elimination of high pressure fuel line, together with the delivery valve optimization, has allowed a nearly 
constant start of injection throughout the entire range of operating speed, thus overcoming the need for an 
expensive automatic timing control. 


Component 





1 Circlip 11 Cylinder A Ring nut 

2 Tappet 12 Delivery vaive B O-ring seal 

3 Stop disc 13 Gasket C Nozzle 

4 Piston 14 Spring D Spacer 

5 Spring 15 Filler —E Pushrod 

6 Screw 16 Peg F Spring 

7 Support 17 O-ring seal G Adjusting shim 
8 Lever 18 Nonreturn valve | Body 

9 Ring nut 19 O-ring seai i. Control impeller 
10 O-ring seal 20 Hole closing screw M Piston guide 

N O-ring seal 


NOTE: 
e When fitting/reassembling the injector, tighten ring nut A at 68.6 N-m. 
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1. Remove the pump injector 
@ Disconnect the oil pressure switch connector and the 
engine pressure control valve. ; 
@ Disconnect the fuel delivery pipe. 
@ Remove the cylinder head cover. 


@ Remove the fuel feed connection by loosen 8 screws 
fastening the connection to the pump injectors. 


@ Remove the pump injector control rod by loosen the 
screws that fix the rod to the pump levers and unhook 
the spring. 


@® Remove the pump injector. 
a. Manually rotate the crankshaft until a plunger 
reaches its top position. 
b. Insert a peg in the specially-designed hole and the 
crankshaft again until the rod is freed. 


c. Remove the 2 fastening nuts of pump injector 
and extract it from the head. 

d. Repeat the operation as above a to c for the re- 
maining pump injector. 

NOTE: 

* By following this procedure, the removal can be carried 
out without altering the injection advance setting. To 
this end, mark the pumps and the control rods so that 
they may be fitted again on same cylinder. 


Downloaded from www.Manualslib.com manuals search engine 


e x 
GS 


HRY 


< 
a5 
oA ‘a So 
Es NN 
NSN = 
XN 





CS 
al 











2. Disassembly the pump injector 
@ Remove the circlip from the pump support. 
@) Pull out tappet, stop plate, plunger and spring. 
@ Remove the pump support and control lever by loosen 
4 fasten bolts. 





@ Remove the ring nut by using the SST No. 19.1. 20294. 

©) Pull out the delivery valve together with O-ring, barrel, 
spring and filter. 

@) Loosen the cup and remove the relating parts. 


3. Inspect the plunger 
1: Piston 

: Piston section, upper part 

: Cylinder 

: Delay notch 

: Control slot 

Dimensions (unit = mm): 

A = 6.0 (nominal measurement} 
B= 1.50 - 1.55 

-50 - 1.55 

0.00 + 0.035 

6 + 0.035 


oO BG ho 


HOU OR Tt 
Oo 


TIMOG 
Ce) 


4. Assembly the pump injector 
@) Put into the adjusting shim, spring, pressure rod, spac- 
er, nozzle and O-ring to the pump injector body in 
order of component figure. 
@ Place the cup to the pump injector body and tighten 
the cup. 
Tightening Torque: 66.8 N-m 
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@ Place the spring, gasket, delivery valve, barrel and O- 
ring to the pump injector body in order of the compo- 
nent figure. ; 

@® Tighten the ring nut. 

Tightening Torque: 34N-m 





© Connect the support with lever and tighten 4 bolts. 

©) Introduce the plunger into the barrel press with a fin- 
ger and simultaneously turn lever slowly until index fits 
into the lever seat. 

NOTE: 

e lf the piston is erroneously fitted with the propeller 
turned in the wrong direction the pump injector will not 
operate (there is no danger of over-speed). 





5. Unit inspection 
@ Checking and adjusting the injector pressure 
Connect the injector to a hand pop test machine and 
check the injection pressure. 
Specified injection pressure: 140 - 155 bar 


if the injection pressure is not required, change the ad- 
justing shim over spring. 

NOTE: 

e Eleven different adjustment shims are available as 
spares measuring from 1 to 2 mm. 

e When there is necessary to replace the spring, the in- 
jection pressure should be set at 10 bar greater pres- 
sure to allow for bedding during operation. 
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@ Plunger leakage test 
a. Connect the hand pop test machine. 
b, Adjust the injector popping pressure to a level of 
350 bar or greater. 
The plunger leakage properties are acceptable if 300 
bar can be attached. 


@ Nozzle protrusion 
To avoid any overload of the fire ring check that nozzle 
protrusion falls within following limits. 
Nozzle Protrusion Limit: 6.80 - 7.05 mm 


If the nozzle protrusion exceeds the specification, a 
0.25 mm copper washer can be used to offset the ex- 
cess. 


6. Install the pump injector 
@® Install the injector fire ring. 


NOTE: 
e Never reuse the fire ring, when the pump injector is re- 
moved. 


e Make sure that plane A faces upwards to introduce the 
fire ring into injector housing. 


@ Place the pump injector to head and tighten 2 nuts. 
Tightening Torque: 20N-m 


NOTE: 
e Tighten the nuts alternately in 5 N-m steps. 


@® Connect the pump injector control rod to the pump in- 
jector. 
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@® Install the fuel feed connection to the pump injector 
and tighten the fastening screws. 





©) Install the cylinder head cover and tighten the fasten 


bolt. 


NOTE: 
oe Make sure to install the rubber tube of the condensed 


vapours correct position. 
ete OS 


ae fe 





© Connect the fuel delivery pipe, the oil pressure switch 
connector and the engine pressure control valve. 


7. Checking the injection timing 
(Refer to EM section) 
@ Remove the head cover. 
@ Position the SST No. 19. 1. 20302 and comparator on 
the cylinder head above cylinder No. 4. 
(Set the comparator at the top dead center.) 
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@ Remove the fuel feed pipe. 

@ Connect the SST No. 19. 1. 20301 to the injector No. 1. 
shown in figure. 

NOTE: 

e The SST automatically positions the delivery control 

lever on maximum delivery. 

The tank of the SST equipment is placed at least 

30 cm upper than the plane of the injector. 





© 


Slowly revolve the crankshaft to check the fuel stops 
following out from plastic tube as SST No. 2 shown in 
right figure. 

@® Check the position to bring back the valve into contact 
with the piston and read the comparator. 

Injection Timing: 11+41°BTDC 


REFERENCE: 


foes | Lele [ele 


@ Repeat above operation @ - © for each cylinder. 
Remove the SST. 
© Install the cylinder head cover. 


8. Measure and adjust the idle speed. 
@ Warm up the engine until 2 interventions of the electric 
fan are obtained. 
(2) Measure the idle speed while the electric fan is not op- 
erate, 
idling Engine Speed: 900 +50 rpm 


lf the measured value is not conform to the specifica- 
tion, adjust the engine speed by turning the screw 
shown in the figure. ; 
NOTE: 
e To measure the engine speed, it is possible to use an 
electric counter to be connected to alternator connec- 
tion (tacho pulse pick up terminal). 





If the engine speed is not stabilized, check and adjust 
the injector delivery equalization. 
(Refer to EM section) 
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9, Measure and adjust the full load stoper. Hilf i) a) 

@ Warm up the engine until 2 interventions of the electric HiT 1 

fan are obtained. ‘ | a atl 1 | 

@ Measure the engine speed while keeping the acceler- AG} \g = wee. om 
ator pedal fully depressed for a few seconds. — cal AS 

Specified engine speed: 4900 rpm x a\ 






lf the measured value is not conform, adjust the en- 
gine speed by turning the screw shown in the figure. 
NOTE: 
e The full load stoper has an inviolability seal. 
This seal must be restored every time the full load stop- 
per has be adjusted. 
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. 300 rpm (mé/stroke) 35 - 38 
Pump Injector 












Delivery Rate 1200 rpm (mé/stroke) 15-24 
3600 rpm (mé/stroke) 19-23 
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COMPONENTS sixcticessetesdesscecastvarasvenseersvavseangielonnon chencss LU- 2 
TROUBLESHOOTING s.sctsacxscnccormnes fe hcaasauatdetsnpans LU- 3 
OIL PRESSURE CHECK.............csccssssrecensorsssssnsetsensoes LU- 4 
ENGINE OIL CHANGE & OIL FILTER 
REPLACEMENT sscsausscaissncsvieimvonsalscsnbeeniietedaresneneaspann LU- 5 
OIL, PUMP. 2.1.2... cccccecsssssssscnennsenrssesensoenpasersensenerseoesenses LU- 6 
TCOMPONENT Si svcciessccscdvesasevansdvacnvonexevanterstoarendaeensaes LU- 6 
Z.OIL PUMP REMOVAL..........cccccsssrccrsssrersscsessessenersoes LU- 7 
3.0]L PUMP CHECKS. ........-sccstssvesssenserscasssessnscsnnneenes LU- 7 
4.INSTALLING THE OIL PUMP ............scccssseneesessensenees LU- 7 
SST cccassssnareussananassssensncnntnoseasonsacsnnacensnsunnstysausressenastarsenes LU- 9 
SERVICE SPECIFICATIONS. .....ccccesscsesssnrecerenseecerennananee LU- 9 
TIGHTENING TORQUES. ........:cscsseesencessscosessnenanecensones LU- 9 
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@ Pressure switch Breather 

@) Rocker arm shaft © Oil filler plug 
@® Connecting rod big end pin Camshaft 

@® Oil filter cartridge @ By-pass valve 
® Main journal @ Oil pump 

® Oil level gauge @ Crankshaft 
@® Oil drain plug @ Intake oil filter 
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| | TROUBLESHOOTING 


Possible causes 


Cylinder head or oil pump body damaged or 


cracked 
Oil leakage 
Oil seal faulty 
Gasket faulty 
Oil leakage 
Exhaust valve faulty 
Oil pump faulty 
Low oil pressure 
Poor quality engine oil 
Crankshaft bearings worn 
Connecting rod bearings worn 


Oil filter clogged 


Low oil level 


LU-3 


Remedies 


Repair as required 


Replace the oil seal 


Replace the gasket 
Repair the pump 
Replace the valve 
Repair the pump 
Renew the oil 
Replace the bearings 
Replace the bearings 
Replace the filter 


Check the oil level 


High oil pressure Pressure adjustment valve faulty Check or replace the valve 


Excessive oil 


‘ Piston tings worn 
consumption 


Valve guides worn 
Valve sealing rings worn 
Condensed oil scavenge pipe displaced 


Intet manifold gasket worn 
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Replace 
Replace 
Replace 


Fit again as required 


Replace 





LU-4 


OIL PRESSURE CHECK 





Oil quality check 

Check the oil for deterioration, the presence of water, colour 
alteration or dilution. 

If oil quality is poor, change the oil. 

Use API-CD or higher degree oil. 


Oil level check 
The oil level should be between two marks of the dipstick. 
if the level is low, check to see if any oil leakage is present. 
Add oil till the level reaches the upper mark. 

NOTE: 

e The amount of oil between the two marks is 1.15 litre. 


Oil pressure check 
1) Remove the oil pressure bulb. 


2) Install an oil pressure gauge. 
SST: 19.1.20193 


NOTE: 
e At operating temperature, max. 120°C, pressure 
must not be lower than 1.0 bar, at 900 rpm. 


3) Start the engine and warm it to the normal operating 
temperature (max oil temperature 120°C). 
Oil pressure at 1000 rpm: 3+ 3,5 bars 
Oil pressure at 3600 rpm: 4 + 4,5 bars 





4) Remove the oil pressure gauge. 


5) Clean the threaded portion of the oil pressure bulb and 
secure it to the cylinder head cover with a gasket. 


Tightening torque: 25 N.m 


Connect the cable to the oil pressure bulb. 
Start the engine and check for oil leakage. 
Repair the leaky point if oil leakage exists. 


Re Ste 
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| ENGINE OIL CHANGE & OIL FILTER 
REPLACEMENT 


1) 
2) 
3 
4 


See Senet” 


NOD Or 
et eet ee 


8) 


9) 


Warm up the engine. 

Drain the engine oil by removing the oil drain plug. 
Remove the oil filter. 

inspect and clean the oil filter installing surface. 


Apply engine oil to the O-ring of a new oil filter. 
Screw the oil filter by hand. 
Tighten the filter with a specific wrench. 


Pour oil into the engine untilit comes to the dipstick upper 
level. 

(Recommended degree API/CD or higher) 

Start the engine and check for oil leakage. 


10) Stop the engine. 
11) Check the oil level again and restore it if necessary. 
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OlL. PUMP 
1. COMPONENTS 


@ External rotor 
@) O-ring seal 
@ Gasket 

@ Case 

© Gasket 

©) Spring 

@ Piston 

Pin 
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@© Screw 
Internal rotor 
@) Washer 

@ Key 

@ Driving pulley 
Oil seal 








—, 
— 


2) 
3 


— 


4) 


6) 


2) 


ake 
eww 


OIL PUMP REMOVAL 

Disconnect the ground cable from the negative (-) termi- 
nal of the battery. ; 

Remove the timing belt (see EM 13). 

Loosen the fastening screws and remove the alternator 
support plate. 

Remove the pinion. 

Remove the pinion key. 

Loosen the 9 oil pump screws and position pistons 1-4 
at the TDC. , 

Remove the pump assembly from the crankcase. 


OIL PUMP CHECKS 
Measuring the clearance between the impellers. 


® Measure tooth clearance A as shown in the figure. 


Maximum assembly clearance: 0.174 mm 
Maximum allowed clearance: 0.250 mm 


If the clearance exceeds the above values, replace 
the impellers. 
Visually inspect the contact surfaces between the 
impellers and the pump body. If they are excessively 
worn or scored, replace the pump assembly. 


By-pass valve verification 

@® Check that the piston and its seat are not worn or 
scored. If necessary, replace the piston or the pump 
assembly. 

® Check the spring free length = 27.50+27.75 mm. 


INSTALLING THE OIL PUMP 
To install the oil pump, follow these steps: 


© Position pistons 1-4 at the TDC. 


® Use grease and fit a new gasket. 
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© Position the inner impeller with the key seat in 
connection with the housing in the sheet metal cover. 


LTS NTE AT eee ee eee 





@ Insert the pump in the crankshaft, taking care to 
avoid movements capable of altering the positioning 
obtained. 


© Fasten the pump with the screws. Mind the position 
of the 2 special screws (see figure at right). 


Tightening torque: 30 N.m. 
© Fit the key and the timing pinion. 
@ Fit the alternator support plate. 


Tightening torque: 29,6 N-m 





2) Complete the installation, beginning with the timing belt 


OIL FILTER 


@) Oil filter connection 
@® Oil filter 
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Tool no. Too! name 


19.1,.20309 
19.1.20193 











Engine oil pressure gauge, connecton 





Engine oil pressure gauge 


TIGHTENING TORQUES 


Tightening torque 


Components to be tightened 
[ktm | 
FOipumpbodyxOtpumpeowr | —t«dSY 


Altenator plate 29.6 3.02 21.8 





SERVICE SPECIFICATIONS 


Oil pump capacity (100 rpm, oil temperature 120°C) 6 + 6.5 £/min 3+ 3.5 bar 
(3600 rpm, oil temperature 120°C) 28.5 f/min 4+ 4.5 bar 
Engine oil capacity 


When only oil is changed Full level 


Low level 
When oil and filter are changed 


Impeller ends clearance 0.174 mm. 
Oil pump 
Oil pressure Idling 1.5 bar 
3000 mm 22.5 bar 


Free spring fength (Oil pressure valve) 27.5 + 27.75 mm 


Max. working pressure 7 bar 


Max, bursting pressure 20 bar 
Oil filter Filtering level 15 um 
Calibration of by-pass valve 1.5+1.7 


Total filtering 1450 cm? 
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COOLING SYSTEM 


COOLING SYSTEM OUTLINE ......ccssseee Co- 2 
PRECAUTIONS .........004 Pian CO- 3 
CHANGE OF ENGINE COOLANT.......... Co- 4 
WATER PUMP sssccssusiescscscsccasscscvesaicrivenenss CO- 6 
¥. COMPONENT Siasicciisssvaninssssitenaceres CO- 6 
2. REMOVAL OF WATER PUMP ....... CO- 6 


3. INSPECTION OF WATER PUMP... CO- 7 
4, INSTALLATION OF WATER 


POMP iscsasscresnosetnavancawatansccsesenecstsoaasns CO- 7 
THERMOSTAT ssisessnssinenssosscoussenssescynnenenas CO- 8 
1. COMPONENTS ssi ssssseuvasescecnassecsanvses CO- 8 

2. REMOVAL OF THERMOSTAT ....... CO- 8 


3. INSPECTION OF THERMOSTAT... CO- 9 
4. INSTALLATION OF THE 
THERMOSTAT suisssesctantassrtannstccasivn co- 9 
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ELECTRIC COOLING FAN AND 


FADIA TOR cxssseisiitcaidescdeassestesoneonicnnasieoss CO-10 
1. COMPONENTS... anne) CO-10 

2. IN-VEHICLE INSPECTION OF 
ELECTRIC COOLING FAN uw... CO-10 


3. REMOVAL OF ELECTRIC 
COOLING FAN AND RADIATOR ... CO-15 
4, DISASSEMBLY OF ELECTRIC 


PAW ssissitsaiseessastscaevsassanterserssaietanenees CO-15 
5. ELECTRIC COOLING FAN............ CO-16 

6. INSPECTION OF RADIATOR 
THERMO-CONTROL SWITCH ....... CO-16 
SERVICE SPECIFICATIONS ........c2serseeee co-18 
TIGHTENING TORQUE. ........sscccrseccenseees CO-i8 


NO. 7933-SE 


COOLING SYSTEM OUTLINE 
The cooling system is a pressurized-circulation type. 
The radiator is provided in the front panel section: 





@ Engine @® Radiator cap 
@ Radiator @® Reserve tank 
Pump ©) Thermostat 
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PRECAUTIONS 


e Use soft water which does not contains salts of minerals, calcium, magnesium and so forth. 
* If the coolant gets to the vehicle body, immediately flush away the coolant using water. 

« Never open the radiator cap when the cooling water is still hot. 

¢ The inside of the radiator is under pressurized condition when the cooling water is hot. 


if the radiator cap should be removed, the cooling water will blow off, possibly causing injuries such as 
scald. 
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CHANGE OF ENGINE COOLANT 


1) Drain the collant system. 





CAUTION: 
* Never open the radiator cap and/or drain plug when 
the engine is still hot. 


@ Set the heater control lever to the ‘warm’ position. 
@ Remove the radiator cap. 


@ Remove the drain plug on the thermostat. 


@ Disconnect the two hoses (inlet/oulet) from the radia- 
tor sleeves. Now the system is empty. 

NOTE: 

° No scatter the coolant in the environment. 


ty: 
© ens 


2) System cleaning 
@ Clean the radiator, with the two hoses still discon- 
nected, with clear water. 
3) Hoses-engine cleaning 
® Disconnect the pipes of the heating system from the 
head. 
@® Connect a hose from a water tap to head outlet. Let 
the water flow out from the intake pipe, till the water 
.will be clear. 


4) Heating circuit cleaning 
@ Connect the water hose to the inlet heating pipe. 


@ Operate the heating control device. and let the water 
flow out from the intake pipe, till the water will be 
clear. 


5) Reserve tank cleaning 
@ Remove the reserve tank from the vehicle and clean 
it. 





6) Cooling system filling 
@ Connect the radiator pipes and the head outlet. 


@ Replace the reserve tank. 


@ Unfasten the drain screw placed on the thermostat 
cover. 
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@ Fill cooling water fully through the radiator plug. Fill 
water until it starts overflowing from the drain port 
Closed the drain port. 


Fill completelly the radiator. 


Operate the heating contro! device. 





© e2@ © © 


Start the engine. 


© 


Run the engine at average speed untill the heater fan 
insertion 


@ 


Unfasten agin the drain port and check if the coolant 
flows out. 


) 


Closed the drain port. 
® Stop the engine. 


@ Stop the engine and let the temperature drops. Then 
check the level at cold temperature. 


NOTE: 

¢ The system is equipped with a drain port on the 
radiator placed near the radiator plug. In normal 
conditions it is not necessary to operate it because 
the pump capacity is so high to drain the circuit. 

@ Close the radiator. 

@ Fill the expansion tank up to the full line level. 

@ Start the engine. 

@ Heat up the engine. 


Open the thermostat and unfasten the drain 
screw.Check if only coolant flows out. 


Stop the engine and let the temperature drops. Then 
check the level at cold temperature. 
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WATER PUMP 
1. COMPONENTS 





@ Rotor 
@ Shatt 
@) Gasket 


2. REMOVAL OF WATER PUMP 
1) Disconnect the battery ground cable from the negative 
{-) terminal of the battery. 


2) Remove the timing belt 


3) Unscrew the 4 screws as in the figure. 
4) Remove the intake pump pipe. 


5) Uncrew the 2 screws on the pump connection. 


6) Unscrews the 4 screws of the pump on the block as inthe 
figure. 


7) Remove the pump. 
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@ Bearing 
© Pump 
6) Pulley 











| 3. INSPECTION OF WATER PUMP 
1) Check the water pump retainig ring 

The pump has got 2 drainholes Check the water 

pump pulley for damage or defor placed on the upper 


side, to shows only coolant leakages instead of transitory 
drips, considered normal setting. 


2) Check bearings 
Check the shaft runs rightly and without clearances 


3) Check rotor 
The rotor must not exhibit damage or deformation. 


lf serious damages should occur to the water pump-related 
parts, replace the water pump. 


4. INSTALLATION OF WATER PUMP 


1) Remove the gasket material from the water pump install- 
ing surface of the cylinder block and of the water pump, 
using a gasket scraper. 


2) Install a new gasket to the cylinder block. 
3) Install the water pump to the cylinder block. 
4) Tighten the attaching bolts evenly over two or three 
stages to the specified torque. 
Tightening torque: 30 N.m. - 
NOTE: 
° After tightening bolts, ensure that the water pump 
rotates smoothly by hand. 
5) Install the connection with a new gasket. 


6) Install the intake pump pipe. 


7) Install a new timing belt. 


8 


~—— 


Fill coolant (See CO-4). 


9) Startthe engine. Ensure that no water leakage is present. 
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THERMOSTAT 
1. COMPONENTS 








2. REMOVAL OF THERMOSTAT 
1 


—— 


Drain the coolant (See CO-4) 


2) Remove the pipe from the thermostat cap. 


3) Unscrew the two Allen screws and remove the thermo- 
stat cap. 


4) Remove the thermostat. 


Downloaded from www.Manualslib.com manuals search engine 





@ Thermostat 
@ Gasket 
@ Water outlet 








| 3. INSPECTION OF THERMOSTAT 


1) Check of thermostat valve opening temperature. 

@ Immerse the thermostat in water, as indicated in the 
right figure. Heat the water gradually. Ensure that the 
temperature at which the valve begins to open con- 
forms to the specified value. 

Specified valve opening temperature: 

80 + 2°C 

lf the temperature fails to conform to the specifica- 
tion, replace the thermostat with a new one. 


@ Under the condition described in the step 1), heat the 
water to 95°C. At this time, ensure that the valve lift 
is the specified value, shown in the figure (7mm). 

@ Check if at cold temperature the thermostatis closed. 


If some inspections should shown negative results 
replace the thermostat. 


4. INSTALLATION OF THE THERMOSTAT 


1) Clean the faying surfaces. 
2) Assemble the thermostat cap with a new O-ring. 


3) Fasten the 2 screws. 
Tightening torque: 12 N.m. 


4) Assemble the pipe. 


5) Fill with cooling water. (See CO-4). 
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ELECTRIC COOLING FAN AND RADIATOR | | 
1. COMPONENTS 





@® Radiator fan assembly @ Radiator cap 
@ Radiator assembly @) Resistance 





2. IN-VEHICLE INSPECTION OF ELECTRIC 
COOLING FAN 


1) Turn “ON” the ignition switch. 
Ensure that the fan motor is not rotating when the coolant 
temperature is below 83° C. 
lf the fan motor is rotating, check the radiator thermo- 
control switch, and wiring for short circuit. 


NOTE: 

¢ The electric cooling fan is controlled by the thermo- 
control switch. It can turn at, two speeds. The slow 
one is controled by the standard resistance, assem- 
ble on the motor; the fast one is controled by a 
electromagnetic switch and has a direct feeding. 
The electric cooling fan can start also when the switch 
is OFF, 
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' Electrical diagram 


Electric cooling fan 
|2| Resistance 





Low speed: resistance ON, temperature 88 + 2°C 
Normal speed: resistance OFF, temperature 92 + 2°C. 


2) Disconnect the connector of the radiator thermo-control 
switch. Bond alternately: 
black cable with blue cable 
black cable with blue-red cable 





3) If the fan does not rotate, check: 
- the fan motor assembly 
-thefuse 
- the fan motor 


If there is not the low speed check the resistance 
continuity. 


if there is not the fast speed check the electromagnetic 
switch and its feeding. 
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4) Connect the connector to the radiator thermo-control 
switch. 


5) Disconnect the a resistance cable 


6) Start the engine. Ensure that the fan motor is rotating 
when the coolant temperature rises above the 92°C. 


7) Connect the resistance cable when the fast speed 
starts. 
WARNING: 
* Be carefully during this operation because the fan is 
turning. However, the resitance is place in a pro- 
tected area. 





8) The fan must work at high speed and then at low speed, 
thanitstops. Otherwise, check the thermo-control switch. 
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| 9) Inspection of resistance 
Start the engine and with fan at low speed, check the 
feeding tension of the electric fan. 
Connect a tester to (+) cable of the battery and the (-) 
cable of the battery to the brown cable of the resistance. 
The tension should be ~ 8+9 v. 


10) Inspection of electric cooling fan 
@ Disconnect the connector of the electric cooling fan 


@ Connect an ohmeter, as in the figure. 


@® Check if continuity exists across the two terminals. 


11) Inspection of radiator 


@ Clean the radiator 
Using water or steam cleaner, remove mud and dirt 
from the radiator core. 


CAUTION: 

e When using a high-pressure type cleaner, be very 
careful not to deform the radiator core fins. 

° Keep a distance of more than 40-50 cm between the 
radiator core andthe cleaner nozzle when the cleaner 
nozzle pressure is 30-50 kg/cm?. 

* Also, the injection angle of pressurized water should 
be right angles to the radiator.. 

e Failure to observe this caution will cause the radiator 
fins to be deformed. 


Check of radiator cap 
a. Check the radiator cap by means of a radiator cap 
tester to see if the relief valve opens at a pressure of 
0,6 + 1 bar. 
if the radiator cap fails to conform to the specification, 
replace the radiator cap. 


CAUTION: 

e Never open the radiator cap when the engine is still 
hot. . 

e Failure to observe this caution will cause you to get 
scalded. 
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b) Check ihe ae saunas of the radiator cap bE lage 
age. Replace the radiator cap with a new one, if any 
damage exists. 


c) Lift the valve at the vacuum side with your fingers. 
Ensure that the valve is functioning properly. 
Replace the radiator cap with a new one, if the valve 
fails to function. 





12) Check of cooling system for leakage. 
@ Drain the system. 
@ Apply the radiator cap tester. 


@ Warm up the engine. 
Apply a pressure of 0.9 bar to the cooling system by 
means of a radiator tester. 
if the pressure drops, check the hoses, radiator, 
water pump and heater for evidence of leakage. 
lf no external leakage is found, check the heater 
core, cylinder block, cylinder head and gasket for 
evidence of leakage. 
Check the hoses for deterioration, cracks, bulge or 
damage. 





@ Replace the defective part(s) if necessary. 
Remove the radiator cap tester from the radiator. 

CAUTION: 

* Never open the radiator cap or drain cap when the 
coolant is still hot. Failure to observe this caution will 
cause you to get scalded. 


_ ® Secure the radiator cap. 
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| 3. REMOVAL OF ELECTRIC COOLING FAN AND 
RADIATOR 


1) Disconnect the ground cable terminal from the negative 
(-) terminal of the battery. 


2) Drain the coolant (CO-4). 


3) Disconnect the wire connection. 


4) Disconnect the connecting pipe to the reserve tank 


5) Remove the 4 fixing bolts of the two brackets which hold 
the radiator and remove it from the upper fixing devices. 





4. DISASSEMBLY OF ELECTRIC FAN 


To remove the electric fan from the engine, unfasten the fixing bolts and the wire connection, as shown in 
the figure. , 
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5. ELECTRIC COOLING FAN 





1) To assemble the electric fan follow the same disassem- 
bling operations in the inverted order. 


2) To assemble the radiator assy on the vehicle follow the 
same disassembling operations in the inverted order. 
Fill the system and drain it. (CO-5). 


6. INSPECTION OF RADIATOR THERMO-CON- 
TROL SWITCH 


1) Removal of radiator thermo-control switch. 


@ Disconnect the ground cable terminal from the nega- 
tive (-) terminal of the battery. 


@ Disconnect the connector from radiator thermo-con- 
trol switch. 
Remove the radiator thermo-control switch draining 
the coolant. 


® Connect an ohmmeterto the wire connection 3-2 and 
3-1. 


@ Submerge the threaded section of the radiator 
thermo-control switch into water whose temperature 
is below 83°C. 





© Ensure that no continuity exists. If continuity exists, 
replace the radiator thermo-control switch. 


© Warm up the water to a temperture higher of 87° C. 
Ensure that contunuity exists across 3 and 2. 


@ Warm up the water to at least 92° C. 
Ensure that contunuity exists across 3 and 7. 
lf it should not occur replace the thermo-control 
switch. 
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3) Installation of radiator thermo-control switch 
@ Clean the threaded portion of the radiator thermo- 
control switch. , 


@® Install the thermo-control switch on the radiator 
Tightening torque: 30 N-m 


© Fill coolant (CO-4). 
Start the engine and check for water leakage. 
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SERVICE SPECIFICATIONS 















Thermostat Valve opening temperature 8042°C 
Valve full opening temperature aad ie than 7mm. 
Ist opening/closin . 87/83 

Thermo contro] switch 
2nd opening/closing 92/88 

Radiator cap relief valve opening pressure 0.6 -1 bar 









TIGHTENING TORQUE 












Tightening components 


Water outlet x Cylinder head 


Tightening torque 
Radiator thermo control switch a 





Water pump x Cylinder block 
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STARTING SYSTEM 


GENERAL DESCRIPTION AND COMPONENTS... ST- 
STARTING SYSTEM CIRCUIT. .........cccessenesstesesseee ST- 
TROUBLESHOOTING ........cccsssssssscensssesesscersnnensane ST- 
STARTER SERVICING INSTRUCTIONS... ddaveutiaeoosina ST- 
IN-VEHICLE INSPECTION .........scscssscsersscesessesesesnens ST- 
FREMOVAL.......csssssssssevesesrssnesecsuscsssnsnssessansenesonsssosees ST- 
CHECKING THE STARTER MOTOR ......cesccssssssenes ST- 
REMOVING THE STARTER MOTOR .......-cessseseese ST- 
INSPECTION ........cccsesccccssssonenecnsncarscccseacsensanasenssssenes ST- 

- REASSEMBLING .........cssssssecssenensncenesenserenssonensses ST- 12 
INSTALLATION ON THE ENGINE ..........cccscessssessees ST- 14 





oonrh hb & WWD 


NO. 7933-SE 
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1. GENERAL DESCRIPTION AND COMPONENTS 
The starter motor is a 4-pole, permanent-magnet, overhaulable motor controlled by a relay switch which 


allows pinion coupling and feed consent. The motor is directly fed by the battery and actuated via the ignition 
switch. 





a 
1 
1 
I 
1 
1 
1 
i 
i 
1 
t 


©® Starting motor stator Lever 

@ Electromagnet & switch unit Starting motor box 
@) Bolt Bolt with washer 

@® Starting motor rotor Starting motor cover 
@) Starting motor brush holder Starting motor clutch 
® Brush unit cover Screw 





Downloaded from www.Manualslib.com manuals search engine 


ST-3 





2. STARTING SYSTEM CIRCUIT 


IGNITION SWITCH 
Ignition switch 


OFF = SWITCHED OFF 
ACC = ACCESSORIES 
IG = PREHEATING BOX 
ST = STARTER 





3. TROUBLESHOOTING 


Possible cause Remedies 


Engine will not crank Battery not fully charged Charge or replace battery 


Battery cables loose, corroded or wom Repair or replace cables 
Fusible link blown Replace fusible link 
Starter faulty Repair starter 


Ignition switch faulty Replace ignition switch 


Engine cranks slowly Battery not fully charged Charge or replace battery 


Battery cables loose, corroded or worm Repair or replace cables 


Starter faulty Repair starter 


Starter keeps running Starter faulty Repair starter 


Ignition switch faulty Replace ignition switch 


Starter spins - engine will not crank Pinion gear teeth broken or starter faulty Repair starter 





Flywheel teath broken Replace flywheel 
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4. STARTER SERVICING INSTRUCTIONS 





1) When connecting the starter terminal or battery terminal, perform positive tightening so as to avoid poor 
connection. 
If poor connection should exist, there is a serious risk of a large amount of current flowing during starter 
operation, with consequent overheating: | 

2) When removing the starter, first disconnect the negative (-) terminal of the battery. Then, disconnect the 
terminals (30, 50) at the starter side. Since the battery voltage is always applied to the starter 30 terminal, . 
failure to observe this removing sequence may lead to battery short, which is extremely dangerous. 

3) When installing the starter, be sure to tighten the attaching bolts to the specified torques. Improper 
installation can cause premature wear of the (pinion or flywheel ring gear teeth or even) cause breakage 
of the crankcase. 


5. IN-VEHICLE INSPECTION 


1) Place the shift lever in the neutral position. Apply the 
parking brake lever. 

2) Disconnect the (electrovalve on diesel fuel delivery) coil 
so that the engine will not start. 





3) Set the ignition switch to the ST position. Check if the 
engine starts. 
@ Check the battery and the cables. 
@ Check the fuse. 
@® Check the ground. 
@® Check that the ignition switch feeds relay switch 
terminal 50 


If the outcome of the above checks is positive, remove 
the starter motor to overhaul it. 


6. REMOVAL 
1) Disconnect the negative battery terminal. 


2) Disconnect the wires the starter circuit wires. 
3) Remove the starter motor from its housing. 
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7. CHECKING THE STARTER MOTOR 
CAUTION: 
* Each of the following tests must be performed for no 


more than three to five seconds. Failure to observe 
this precaution result in overheating. 


1) Pull-in test 
@) Disconnect the lead wire from the magnetic switch 
terminal. 


@) Connect the negative (-) terminal of the battery to the 
starter body and magnetic switch terminal. 


@® Connect the postive (+) terminal to the terminal 50; 
Ensure that the pinion is pushed outward. 
If the drive pinion fails to move out, replace the 
magnetic switch. 


2) Hold-in test 


After the check has been performed following the same 
procedure as with the pull-in test, disconnect the nega- 
tive terminal of the magnetic switch terminal. 

Ensure that the drive pinion is held in a pushed-out state. 
If the drive pinion fails to be held, replace the magnetic 
switch. 
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3) Verification of plunger return 





PESTS See TE BOTA TG 


After the check has been performed following the same 
procedure as with the hold-in test, disconnect the ground 
terminal of the starter body. Ensure that the drive pinion 
is drawn into the drive housing. 


If the drive pinion fails to be drawn, replace the magnetic 
switch. 





4) Verification of no-load performance 


Connect the battery to the starter motor by interposing 
an ammetter as shown in the figure. Make sure that the 
starter motor revolves normally while the pinion moves 
forward. Measure the current as show in the figure with 
an 11 V tension. The current must be < 50 A. 





8. REMOVING THE STARTER MOTOR 
1) To remove the starter motor, follow these steps: 


@ Remove the starter motor from the engine (ST-4) 

@ Loosen the two screws (see figure) and remove the 
cover. 

@ Remove the retainer and the clearance adjustments. 





@ Remove the frame and cover two fastening screws. 
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© Remove the cover while supporting the frame. 


© Remove the brush-holding plate 


@ Remove the frame and armature from the starter 


motor bracket. 


Remove the 3 electromagnet screws. 





@ Remove the rubber pad. 
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Remove the pinion - reduction unit and the electro- 
magnet 


2) Removing the pinion 


@ Remove the stop collar from the circlip with a screw 
driver. 





@ Remove the circlip with a screwdriver. 


Ww 


V 


@ Remove the collar. 


@ Remove the pinion. 
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| 9. INSPECTION 
1) Checking armature insulation. 


Ensure that no continuity exists between the commuta- 
tor and the armature coil, using an ohmmeter. 


If continuity exists, replace the armature. 
2) Checking commutator continuity. 


Check continuity between adjacent segments of the 
commutator, using an ohmmeter. 


If no continuity exists between any adjacent segments, 
replace the armature. 


3) Check each contact surface of the commutator seg- 
ments with the brushes for burning. 
If the surfaces are dirty or burnt, correct the commutator 
surfaces, using abrasive paper (No. 400) or a lathe. 


4 


ete 


Checking the commutator for circle runout. 


Support the armature at both ends on a Vee block. 
Check the commutator for cicle runout, using a dial 
gauge. 

Circle runout limit: 0.05 mm (0.002 inch). 


lf the circle runout exceeds the allowable limit, reface the 
commutator on a lathe. 


5) Checking the projection of the brushes use a gauge to 
measure the projection of the brushes. 


Standard projection: 10.6 mm 
Minimum allowable projection: 5 mm 


lf the projection is shaller, replace the brush holder 
_ assembly, 
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6) Checking the brush holder insulation using an ohmme- 
ter, measure the resistance between the positive and 
negative terminals of the brush holder. 





Resistance > 100 


lf the resistance is smaller, replace the brush holder. 





7) Make sure that the commutator is not excessively worn 
(max ~ 1mm on @). 





8) Checking the clutch 
@ Check the pinion gear teeth and grooves for possible 
wear or damage. If signs of wear or damage are 
present, replace the pinion. 
Also check the flywheel ring gear for possible wear or 
damage. 


@ Checking the pinion idler wheel. 
Hold the pinion idler wheel and rotate the pinion 
Then attempt to rotate the pinion clockwise: the 
pinion must not rotate. If it does, replace the starter 
motor pinion. 


9) Checking the relay switch 
@ Push the piston in by applying pressure with the 
fingers. Check that, when the piston is released, it 
immediately goes back to its starting position. Hf not, 
replace the relay switch. 
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@ Checking the pull-in coil 
Using an ohmmeter, make sure there is continuity 


between terminals 50 and the starter motor. 
If not, replace the relay switch. 


@ Checking the hold-in coil 
Using an ohmmeter, make sure there is continuity 


between terminals 50 and the relay switch body. 
If not, replace the relay switch. 


10) Checking the bearings 


@ Measure the inside diameter of the housing bushes 
and armature shafts. 


@ Measure the outside diameter of the armature and of 
the reduction unit shaft. 


@® To determine the clearances, subtract the outside 
diameters from the inside diameters of the bushes. 
Limit clearance: ~ 0.2 mm 
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11) Checking the reduction unit 


© Visually check the plastic parts for possible break- 
age. 


@ Check the wear of the gears and of the related pins. 
Make sure that the reduction unit rotates freely. 


@ If the outcome of the above check is negative, 
replace the reduction unit. 


if the result of the rest should be negative replace the 
reduction unit. 


10. REASSEMBLING 
NOTE: 
* To lubricate the bushes, use grease for high tem- 
peratures. 


1) Fit the pinion on the reduction unit. 
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| 2) Fit the collar on the reduction unit shaft. 


3) Position the circlip on the reduction unit shaft. 


4) Using a screwdriver, apply pressure to the pinion so that 
the collar is positioned on the circlip. 


5) Fit the control lever and the reduction unit in the relevant 
housing. 
NOTE: 
* Apply grease for high temperatures to the armature 
and control lever sliding sections. 





6) Fit the rubber plug and the electromagnet. 
7) Fit the brush holder on the armature. 
8) Fit the armature - brush holder assembly on the frame. 
NOTE: 
¢ Be careful during this operation, as the strong mag- 
netic fields may attract the armature and move it 
away from the brush holder. 


Downloaded from www.Manualslib.com manuals search engine 


Tate IY SARIS Ee 





Install the frame armature on the starter mot 


or bracket. 





10) Fit the cover and screw the two tie-rods. 
11) Assemble the supplied spacers. 
12) Fit the retainer and the plug with the gasket and screw. 


13) Connect the engine feeder cable to the relay switch. 


174. INSTALLATION ON THE ENGINE 

Before the installation, carry out the operation checks (see 
ST-5). Instail the starter motor, observing the prescribed 
tightening torque. 


Tightening torque 52.5 N.m./5.36 kgf-m. 
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PREHEATING SYSTEM 


Parts composing the preheating system: a key switch, a Control box, 4 preheating glow plugs, a coolant 


sensor, glow indicator lamp, 2 fuses. Control box and solenoid valve share the same supplying system during 
Diesel delivery. 


ELECTRIC TABLE 


= 


— 
" 
= 


t 


i vL 





® Starting motor @® Coolant sensor 
@ Battery 4 preheating glow plugs 
@® Solenoid valve @ Preheating control box 


@ Glow indicator 
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CHECK 
1) Disconnect baitery negative pole. 

2) Remove bonds connecting to the candles 
3) Remove the candles from their head. 

4) Check glow plug condition 


@ Verify that the glow plug warms up starting from the 
side opposite to the base thread when appllying 
a12v voltage (as shown in the figure). 


CAUTION: 

* Applying a 12v voltage is very dangerous because the 
glow plugs reach high temperatures; therefore they 
may cause burns. Pay attention, don't touch them. 


WARNING: 
° The operation must be executed in a few seconds to 
avoid the plug damaging. 


2. PREHEATING GLOW PLUG INSTALLATION 
Screw the head plugs and tighten to the prescribed 
tightening torque 20 N-m. 





@ Check glow plug continuity with an ohmmeter. 
@ Replace the glow plug if losing continuity after the 
installation. 
@ Install the bonds. 
Specifications 


Voltage rating: 12.5V 
Electrical input after 5°: 13.5+16.5A 
Sheat superficial temperature: 720 + 820°C after 5" 


3. PREHEATING SYSTEM CHECK 
Light the glow indicator lamp by turning "ON" thé switch. 
The light refers to the waiting time, which is determined 
by the coolant temperature; a sensor, placed on the 
thermostat, takes the temperature (see fig.). 
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ered for ~ 4" more, without activating the starting device 
(Waiting time). . 

When starting, a signal will be sent to the Control box, to 
allow the plugs being powered for 5” more 

( Preheating time). 

If the coolant temperature is over 50°C, the plugs wont 
be powered. Anyway, the tell tale lamp will light up for 
a few seconds. 


3. Coolant temperature sensor 
The sensor sends a variable signal to the Control box 
depending on the coolant temperature; this allows the 
plug action being optimized. 
Check the working , by connecting an ohmmeter to the 
sensor and measuring the resistance according to the 
different coolant temeperatures. Compare with the data 
in table below. 


A 5 second post-heating avoids white smoke production 
after starting, see the table below. 


Resistance | Coolant tem- vianatk ed 
(Ohm) perature °C Pre-heating | Post-heating 


-20 
0 
+20 
+40 


















$320 +50 Heating stop 


f the system doesn't work, check the following parts: 

® Battery 

@ 80A Fuse 

@ Switch 

@ 5A Fuse (On the passenger feet vehicle right side) 
@® Harness 
@© Preheating control box 
@ Temperature sensor 


NOTE: 
° The 5A fuse protects both pre-heating section and 
solenoid valve during Diesel delivery. 
The tell tale lamp won't signale if plugs don't absorb or 
if 80A fuse stops working. 
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CHARGING SYSTEM 
BUTERA GOP sccssesctstvcaseirectaceiteicaciinanneterebieeneanems CH- 2 
Ts COMPONENTS sccsnnssinesiiamencsiecctetieastacieetcndt ait CH- 2 
2. CHARGING SYSTEM CIRCUIT ......cescseccesseesseessen CH- 3 
3; TROUBLESHOOTING ccrisccietittarsctacsitetscinne -+u0e CH 3 
4, ON-VEHICLE VERIFICATIONS ........-csssssnesseeests CH? 4 
5. REMOVING THE ALTERNATOR .....ssssesssssseecssssness CH- 5 
6. DISASSEMBLING THE ALTERNATOR... CH- 5 
Tee NS sastasyretcieto inca niatycenseectosa inl Hateenepeeaes CH- 7 
BE te trctaneaitinn cra tedenae memmnpairnes CH- 9 
PINS VALEA HOM iadiecesciceecuiesie cumiemmenanns CH-11 
SPECIFIC TOOLS sicsanactanctriainiiinenscsrnnnnent CH-12 


NO. 7933-SE 
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ALTERNATOR 
1. COMPONENTS 





Pulley, fan, rod 
Case 

Rotor 

Stator 

Case 

Rectifier 

Brush holder 
Plastic protection 


1. 
2. 
3. 
4, 
5. 
6. 
7. 
8. 





Downloaded from www.Manualslib.com manuals search engine 


eres ia 


2. CHARGING SYSTEM CIRCUIT 








@ Battery ® Regulator 
@ Fuse (engine) © Alternator Rated voltage 14V 
@ Fuse (heating) Rated current 65A 
var Ii Continuous top r.p.m. 
Warning light (battery ch di 
© ming light (battery change) etsy 





3. TROUBLESHOOTING 


Problem Possible causes Remedies 


Battery charge warning lamp does not light 
up when Ignition switch is in ON position. 





Fuse blown Check fuse 


















Lamp bulb burnt out Replace bulb 







Cable connections unsteady Restore connections 





Cables disconnected. Repalr or replace 













Belt slack or wom Adjust or replace 





Battery charge waming lamp does nat go out, 
aven when engine Is running. 








Repair or replace cables 





Battary cables slack or corroded 





Regulator or alternator faulty Check charging circuit 





Wiring defectiva » Repair or repiace 
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4. ON-VEHICLE VERIFICATIONS | 
1) Before starting the on-vehicle verifications, carry out the 
following checks: ; 





@ Inspection and installation of battery terminals 

@ Belt tension 

@® Fuse 

@ Wiring 

©) Abnormal noise of alternator while engine is running 


2) No-load delivered-power test. 
@ Make sure that all consumers are turned OFF. 


° Headlamps 

° Heater blower 

¢ Rear defogger 

e Van compartment lamp, etc. 


@ Gradually rev up the engine to 2500 r.p.m. 

Measure the voltage and current values. 
~ current: not exceeding 10A 
- voltage: 14.2 + 14.8 V 

NOTE: 

* The current value may exceed 10A immediately 
after starting the engine. This is not to be consid- 
ered abnormal. 


3) Loaded delivered-power test. 
@ To apply electric loads, follow these steps: 
a. Set the headlamps to the high-beam position. 
b. Set the heater blower control to the “High” position. 


@ With the engine running at 2500 r.p.m., check the the 
output current is at least 20A 


NOTE: 

° When the battery is fully charged, the measured 
current may be lower than the above value. Thisis not 
to be considered abnormal. Nowincrease the electric 
load, e.g. by switching on the rear defogger. Subse- 
quently check whether the delivered current has 
increased. 
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| 5, REMOVING THE ALTERNATOR 
1) Disconnect the negative (-) terminal of the battery. 
2) Remove terminals B+ and D+. 
3) Remove the two alternator fasteners. 


4) Remove the alternator V-type belt. 


6. DISASSEMBLING THE ALTERNATOR 


1) Removing the regulator. 
@ Loosen the two clamping screws. 
@ Disconnect the electric terminal. 


@ Remove the regulator, taking care not to damage the 
brushes. 


@ Remove the brush plastic protection. 


2) Removing the fan, the pulley and the spacer. 


The fan, the pulley and the spacer are fixed without a 
tab, even if they present the treatments required for its 
utilization. 


3) Alternator casing separation 


To separate the alternator casing halves, unscrew the 3 
fasteners. Before detaching the casing halves, mark 
them so that they may coupled properly upon reassem- 
bling. 


NOTE: 


* The stator and the rectifier must remain onthe same 
carter half, as the terminals are soldered. 
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4) Removing the armature. 


Eject the rotor by means of a mallet or a press. 


5) Removing the casing-pulley bearing. 


Loosen the two retaining plate screws and expel the 
_ bearing with a punch. 


6) Replacing the rotor bearing. 


Use specific tool 19.1.20234 as shown in the figure. 


7) Removing the stator. 
Unsolder the 3 cables from the rectifier. 


NOTE: 
® Also disconnect the wire from terminal W. 


Remove the stator. 


8) Removing the rectifier. 


Loosen the 2 screws and remove thé rectifier from the 
casing. 
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1) CHECKING THE ROTOR 
@ Checking the rotor (continuity). 


Using an ohmmeter, check that the resistance be- 
tween the commutator rings is 2.7 W. 


If not, replace the rotor. 


@) Checking the rotor (insulation). 


Make sure there is no continuity between the com- 
mutator rings and the rotor body. 


If there is, replace the rotor. 


© Checking the commutator rings. 


a. Check the the ring surfaces show no signs of wear, 
burning, etc. 


b. Using a vernier caliper, measure the outside diam- 
eter of the commutator. 


Standard diameter: 27.65 mm 
Minimum diameter: 26 mm 


_ If the outside diameter of the commutator is smaller 
than the prescribed minimum, replace the rotor. 





2) CHECKING THE STATOR 
@ Checking the stator (continuity) 


Using an ohmmeter, check if there is continuity 
between the terminals of the stator coils. 


Ree Oe 


Eee 


If not, replace the stator assembly. 
Resistance: approx. 0.05 W 
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@ Checking the stator (insulation). 





Using an ohmmeter, check if there is insulation 
between the stator cables and the body. 


If there is continuity, replace the stator. 





3) CHECKING THE BRUSHES AND THE BRUSH HOLDER 
@ Checking the brush protrusion. 


Using a vernier caliper, measure the brush protru- 
sion, 

Standard protrusion: 10.6 mm 

Minimum protrusion: 5 mm 





lf the measured protrusion is shorter than the pre- 
scribed minimum, replace the regulator and the 
brush holder. 


Ensure that the brushes slide normally in their hous- | 
ing. 


4) CHECKING THE RECTIFIER 
@ Checking the rectifier (positive + side) 


a. Using an ohmmeter, connect one probe to the posi- 
tive terminal of the rectifier and the otherin succession 
to each of the terminals of the rectifier diodes (see 
figure). 


1 - Negative 3- Ground 
2- Positive 4- Output 





os 


Repeatthe operation, inverting the ohmmeter probes. 
c. Make sure there is insulation in test (a) and continutity 
in test (b). 


If conditions other than these occur, replace the 
rectifier support. 


1 - Negative 
2 - Positive 





Downloaded from www.Manualslib.com manuals search engine 





@ Checking the rectifier (negative - side) 
a. Using an ohmmeter, connect probe (-) of the ohmme- 
ter to the negative terminal of the rectifier. Connect 


the other probe to each of the terminals of the rectifier 
diodes in succession. 


b, Repeat the operation after inverting the polarity of the 
multimeter. 


c. Make sure there is insulation in test (a) and continuity 
in test (b). 


If conditions other than these occur, replace the 
rectifier support. 


Checking the rectifier. 


a. Using an ohmmeter, connect the (+) probe of the 
ohmmeter to the terminal for the regulator. Connect 
the (-) probe to each of the terminals of the rectifier 
diodes in succession. 


b. Repeatthe operation after inverting the polarity of the 
multimeter. 

c. Make sure there is insulation in test (a) and continuity 
in test (b). 


If conditions other than these occur, replace the 
rectifier support. 


8. ASSEMBLY 


1) Using a press, position a new bearing in the pulley-side 
casing half. 
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1+ Negative 
2 - Positive 


1 - Negative 
2- Postive 





CH-10 





screws. 


3) Using a press, position a new bearing on the armature. 


4) Place the armature on the pulley-side casing half. 
NOTE: 
° Ifnecessary, give light blows with a mallet to facilitate 
the insertion. 


5) Assemble the 2 casing halves taking care to observe the 
reference marks created during disassembly. Take care 
to position the stator so that the electric terminals are not 
damaged. Finally lock the 3 fasteners. 


6) Fixthe rectifier with the 2 screws. Soft-solderthe 3 stator 
terminals and the connection cable (W). Finally fit the 
plastic protection. ; 
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2) Fit the bearing retaining plate and tighten the two fixing 





| 7) Fit the brush holder regulator, taking care to properly 
insert the plastic protection. Connect the rectifier termi- 
nal to the regulator. 





8) Fit the spacer, the fan and the pulley in succession. 
Tighten the nut with the prescribed torque. 


Tightening torque: 60 (+3/-21 N.m. N.m.) 


9. INSTALLATION 


1) Temporarily install the alternator on the motor by means 
. of the two attachment bolts. 
2) Properly fit the alternator belt. 


3) Adjust the belt tension so that, when a 100 N pressure 
is applied on the middle point between the pulleys, the 
resulting sag is: 10+15 mm. 


NOTE: ; 
¢ Abeitis considered to be new if it has been used on 
a running engine for less than five minutes. 





4) Fasten cables B+ and D- to the alternator. 
5) Reconnect the ground terminal to the negative (-) pole 
of the battery. 


NOTE: 


ef the alternator has been overhauled, let the engine 
idle for a few minutes. 
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Tool number Tool name 


19.4,20234 Alternator bearing extractor 


On market, type 


CZ DM 91 Electrical equipment tester 
AWA ref. 445361 
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PROPELLER SHAFT 
1. COMPONENTS wacsnsysssessssasesasstesetons PR- 2 
2. TROUBLE SHOOTING sisssisazccrszecas PR- 3 
3. IN-VEHICLE INSPECTION ............. PR- 3 
Ai, PREMIO Ale tcanssasnconnsaseassitepenntignseensas PR- 3 
B. INGPEC TION ccsssesssnessreraetssdsineaaccs PR- 4 

6. UNIVERSAL JOINT SPIDER 
PEPLACEMEN TD -gccteustsveaibaiseacsanialnns PR- 5 
THINS TALLATION sesessncecccsccesntessicenseis PR- 7 
SERVICE SPECIFICATION ........:seceseeenes PR- 8 
TIGHTENING TORQUE.......csscccsssssesnennes PR- 8 
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PR-2 


1. COMPONENTS 





T : Tightening torque 
Unit : N-m (kgf-m, ft-lb) 
° Non-reusable parts 


@ Flange yoke @ Propeller shaft assembly 
@ Hole snap ring ©) Universal joint sleeve yoke subassembly 
© Universal joint spider 
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PR-3 









| 2. TROUBLE SHOOTING 


¢ Universal joint improperly lubricated 
Abnormal noise and vibration 


* Universal joint spider section damaged 
« Runout or damage of propeller shaft 
3. IN-VEHICLE INSPECTION 
Ensure that the universal joint section of the propeller 
shaft exhibits no excessive play by turning it by your 
hand in up-and-down and right-and-left directions. 
lf any defect is present, replace the propeller shaft or 


Checking points 


° Lubrication to grease nipple 
® Check universal joint 
¢ Check propeller shaft for runout 
















spider kit. 
4. REMOVAL 
1) Jack-up the vehicle and support it with rigid racks. 
2) Remove the propeller shaft assembly. 


NOTE: 

*  Putmate marks on the flange yoke and companion 
flange respectively. _ . 

°  Alsobe sure to install the suitable oil stopper so that 
no gear oil may flow out. 
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4) 


PR-4 


INSPECTION 

Check the propeller shaft for evidence of damage or 
bend. 

Limit of Bend: 0.5 mm (0.020 inch) 


Check the spider bearing cup-fitting section, sliding shaft 
section and boot for damage. 


Check the flange yoke and sleeve yoke. 

@ Inspect to see whether any damage is present at 
the differential drive pinion companion flange-con- 
tact section. 

@ Check the oil seal sliding section @ for damage or 
wear. Check the spline @ for damage or wear. 

@® Fit the sleeve yoke onto the sliding spline of the 
transmission output shaft. 

® Ensure that the spline exhibits no looseness in the 
rotation direction and the sleeve can slide freely in 
the axial direction on the spline. 


Check the universal joint for looseness as follows: 

@ Check the spider for looseness as follows: 

@ Check the spider for looseness in the right angled 
direction. 

® Check the spider for smooth rotation. 
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Spider's right ang! 
direction 





Spider's axial 
direction 


ao 





PR-5 





| 6. INSTALLATION 
1) Apply gear oil to both the inner and outer sides of the 
sleeve. 

2) Insert the propeller shaft into the transmission side. Apply gear oil 


3) Assemble the propeller shaft while aligning with the 
mating mark put on the companion flange of the differen- 
tial. 


) Install the attaching bolts with new washers interposed. 
5) Tighten the attaching bolts gradually. 
Tightening Torque:  4.0+ 5.5 kgi-m 


ig ae 


pe 





6) While turning the propeller shaft, ensure that the propel- 
ler shaft turns smoothly without exhibiting abnormal 
noise and/ or binding. 
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PR-6 


Sr peer 





SERVICE SPECIFICATION 


Unit: mm (inch) 
Specified value 









Allowable limit 
Propeller shaft runout fF 0.5 (0.020 inch) Ee 


TIGHTENING TORQUE 


Tightening components 
Yoke x Flange 





Unit: mm (inch) 
Tightening torque 
4.0 + 5.5 kgf-m 
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FRONT AXLE uoeccscsssssscsecssscsssscsescecseereses FS- 2 
T.COMPONENTS .....cccccscccececcessereesvees FS- 2 
Z.REMOVAL oo... eccesseseseecesessecsecesssaces FS- 2 
B.INSPECTION vuu.eccsscsescssssecescerssesees FS- 4 
4.INSTALLATION vou csceecsceccscsesecssosees FS- 5 

FRONT SHOCK ABSORBER AND COIL 

SPRING uu .eesccssscesssecssssccecesesssessssserscsessecs FS- 7 
4.COMPONENTS ...c.cccscccsccesseececseveeees FS- 7 
2.REMOVAL .....eecceseececsesccecssceessterseaces FS- 7 
3.DISASSEMBLY ......cccscscccsseseseeeeveeeees FS- 8 
4.INSPECTION vocccccssessscecsesseesseeeaes FS- 9 ya 
B.ASSEMBLY uc. cecsecsceseccesecececeeeseeees FS- 9 
B.INSTALLATION .u.cccceccsccsccvesessseseecnees FS-10 

SUSPENSION LOWER ARM......sssssseesees FS-12 
T.COMPONENTS ..weccccscesescscsteeseeeseees FS-12" 
Q.REMOVAL ....cecccccscsccceeccecececesceeecersees FS-12 
B.INSPECTION uo. .ceccccsceseceseecseececeeeees FS-13 
A.INSTALLATION uuu. ceeecccseecessessesesenee FS-14 

FRONT WHEEL ALIGNMENT ............... FS-16 

CHECKS PRIOR TO WHEEL 

ALIGNMENT-MEASUREMENT ..........0 FS-16 

BS tame nett eens FS-18 

TIGHTENING TORQUES. .....cceceesceeeeeoeee FS-19 
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FS-2 
FRONT AXLE 
1. 


Cee SELENA: 2 pes eat 


COMPONENTS 


T: 39,2 - 53,9 


T: 68,6 - 88,3 
(7,0 - 9,0) 


® Cotter pin 
Castle nut and plate washer 
@ Disc brake caliper assembly 
Disc brake dust cover 
Cotter pin 
Castle nut 
Tie-rod assembly 
Nut & bolt 





C] : Locking torque 
Unit : Nm (kgf-m) 
: Non reusabie parts 
T: 78,5 - 98,1 
(8,0 - 10,0} 


T: 49,0 - 58,8 
(5,0 - 6,0) 


T: 39,2 - 53,9 
(4,0 - 5,5) 


T: 39,2 - 53,9 
(4,0 - 5,5) 


Steering knuckle 
@ Type "T” oil seal 
® Type "T” oil seal 
@) Radial ball bearing 
Collar 

@) Radial ball bearing 
Spindle 


® Suspension lower arm assembly @) Front shock absorber 





REMOVAL 
Jack up the vehicle 
NOTE: 


° Be sure to support the vehicle securely with safety 


stands. 


Remove the front wheel. 


Disconnect the brake hose from the caliper. 
Remove the caliper assembly by removing the two bolts. 


NOTE: 


° Be sure to cover the connection of brake hose/tube 
with cloth or the like so that it may not be avoided 
from the dust until connecting. 
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| 5) Disc assembly removal 
@. Remove the cotter pin 
@ Remove the castle nut using the following SST. 
SST: 19.1.20221 


6) Remove the disc brake assembly using the following 
SST. 
SST: 19.1.20222 


7) Remove the disc brake dust cover. 


8) Remove the tie-rod end using the SST. 
SST: 19.1.20231 


9) Remove the steering knuckle by removing the bolts @ 
and 
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FS-4 


3. INSPECTION 
Inspect the following parts. Replace any parts which exhibit defects. 





~ Damage 
Wear or damage 





1) Replacement of front axle bearing. 
@ Remove the spindle from the knuckle using the 
press. 





@ Move the collar as shown in the figure. Remove the 
bearing by pressing the collar. 


2) Front axle bearing installation. 
@ Press the radial ball bearing inner into the position 
using the following SST. 
SST: 19.1.20188 that is a part of the SST set. 


NOTE: 
° Be sure to contact the bearing with the retaining 
section of the steering knuckle. 
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FS-5 





@ Press the radial ball bearing outer into the position 
using the following SST. 
SST: 19.1.20188 


NOTE: 
e Be sure to contact the bearing with the retaining 
section of the steering knuckle. 


-@ Press the Type "T" oil seal inner and outer into the 
position using the following SST. 
SST: Use the pieces NO, 5 and N. 8 that are 
parts of the SST set 19.1.20223 (for inner). 
SST: Use the pieces No. 3, No. 5, and No. 8 that are 
parts of the SST set 19.1.18119/25 (for outer). 


3) Press the spindle into the knuckle using the following 
SST: 19.1.20224 


4. INSTALLATION 


1) Install the steering knuckle. 
Tightening Torque: 
® 78.5 + 98.1 N-m (8.0 = 10.0 kgf-m) 
73,5+ 93.2 N-m (7.5 + 9.5 kgf-m) 


_ 2) Install the tie-rod end to the knuckle. 
Tightening Torque: 39.2 + 53.9 N-m (4+ 5.5 kgf-m) 


NOTE: 
* At this time, align the recess in the castle nut with 
the hole. 


3) Install a new cotter pin to the castle nut. 
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4) Install the disc brake dust cover. 
Tightening Torque: 39.2 + 53.9 N-m (4.0 + 5.5 kgf-m) 





5) Install the hib and disc assembly and tighten the castle 
nut, using the SST 19.1.20221. 
Tightening Torque: 177 +216 N-m 
(18 + 22 kgf-m, 130 + 159 ft-lb) © 


NOTE: 
°  Atthis time, align the recess in the castle nut with 
the hole. ) 





6) Install a new cotter pin to the castle nut. 
7) Install the caliper assembly with the two bolts. 
Tightening Torque: 49.0 + 58.8 N-m 
(5.0 + 6.0 kgf-m, 36.2 + 43.2 ft-lb) 


NOTE: 
¢ At this time the boot must not be pinched. 





8) Connect the brake hose to the caliper. 
9) Perform the air-bleeding securely. 
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TERMITE SEES rk = PRES 


Se 


FS-7 


| FRONT SHOCK ABSORBER AND COIL SPRING 


1. COMPONENTS 


* 
T : 49,0 - 68,6 


5,0-7,0) * 
(80-70) % OM) 
T:34,3-441 7 


at} 


(95-48) 9 


T : 78,5 - 98,1 
. (8,0- 10,0) 


G) Bearing dust cover 

@ Lock nut 

@) Front suspension support 
@) Bush 

©® Front spring upper seat 
© Front seat bumper 


2. REMOVAL 


1) Jack up the vehicle. 
NOTE: 


@OOOO©OOO 





° Be sure to support the vehicle securely with safety 


stands. 


2) Remove the front wheel. 
3) Open the front seat; 


4) Detach the clamp at the shock absorber side. 


5) Disconnect the brake hose from the caliper. 
6) Shock absorber removal. 


@ Remove the attaching nuts. Leave the bolts in their 


inserted conditions. 
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: Locking torque 
: Nm (kgf-m) 
: Non reusable parts 


Shock absorber dust cover 
Front coil spring 

Front shock absorber 

Bolt 

Clamp 

Steering knuckle 





@ Remove the three attaching nuts of the suspen- 
@ sion. 


Remove the steering knuckle attaching bolts. Draw 
out the shock absorber from the body. 











3. DISASSEMBLY 
Compress the coil spring, using the following SST. 
SST: 19.1.20235 


4 
~~ 


2) Coil spring disassembly 
Clamp the front suspension support in a vice. 
@® Remove the bearing dust cover. 
Loosen the nut. 
NOTE: 
¢ Never place the nut by applying impacts on it, using 
an impact wrench or the Ike. 





Remove the front suspension support. Upper seat of 
Remove the bush and the front spring upper seat. front spring 


OS) 





® Remove the coil spring, dust cover and spring 
bumper. 





Downloaded from www.Manualslib.com manuals search engine 





FS-9 


| 4. INSPECTION 
1} Inspect the following parts. 


(@) Deteriorated rubber part @) Distortion and breakage 
(2) Worn bush © Flattened condition 

@ Damage and distortion @ Oilleakage 

@) Deterioration 





2) Shock absorber operation inspection 

@ While pushing the piston rod, check that the pull 
throughout the stroke is even, and there is no 
abnormal resistance or noise. 

@ Push the piston rod in fully and release it. Check 
that it returns at a constant speed throughout. 

@ if the absorber operations is defectiv, replace the 
absorber, as an assembly. 

CAUTION: 

° Release the gas completely, before discarding the 
shock absorber. 


5. ASSEMBLY : 
1) Insert the dust cover and spring bumper to the piston a 19.1.20235 
rod. 


2) Compress the coil spring, using the following SST. 
SST: 19.1.20235 


3) Install the spring upper seat and bush. Front spring 
NOTE: upper seat 
¢ Apply the 0.5 gram or more of MP grease to the 

upper surface of bush. 


Apply MP grease 
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4) Install the front suspension support. Cut-out sections 
NOTE: 
° Be sure to align the cut-out section of ‘the front 


suspension support with that of the piston rod 
during assembly. O} 


5) Temporarily tighten the nut. 
) Dp y ug | Po 


Shock absorber 
Suspension support 


6) Clamp the front suspension supportin a vice. Tighten the 
suspension support, using a new nut. 
Tightening Torque: 49.0 + 68.6 N-m 
(5.0 + 7.0 kgf-m, 36.2 + 50.6 ft-lb) 


7) Install the bearing dust cover. 
8) Align the coil spring end with the recessed section of the 
upper and lower seats. Proceed to remove the SST. 


6. INSTALLATION 
1) Install the suspension support. 
(Use new nuts) 
Tightening Torque: 34.3 + 44.1 N-m 
(3.5 + 4.5 kgf-m, 25.3 + 32.5 ft-lb) 


2) Installation of steering knuckle section 
Mount the steering knuckle on the shock absorber 
lower bracket. 

@ Install the new bolts and the new nuts in place and 

temporarily tighten them. 

3) Connect the brake hose to the caliper. 

4) Install the clamp at the shock absorber side. 

5) Perform the air bleeding securely. 
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| 6) Rock the vehicle with unloaded state in an up-and-down 
direction so as to settle the suspension. 


7) Proceed to tighten the following section. 
® Bolt and nut (Shock absorber/ Steering knuckle) 
Tightening Torque: 78.5 + 98.0 N-m 
(8.0 + 10.0 kgf-m, 57.9 + 72.3 ft-lb) 
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FS-12 


SUSPENSION LOWER ARM — 
1. COMPONENTS 





: Locking torque 
: Nm (kgf-m) 
iN 1 
(8,0 - 10,0) on reusable parts 


T : 73,5 - 93,0 
T : 78,5 - 98,0 (7,5 - 9,5) 


T : 68,6 - 88,3 
(7,0 - 9,0) T : 68,6 - 88,3 
(7,0 - 9,0) 


® Bolt (for clamping accelerator cable) ® Lock nut 

@ Bolt (for clamping speedometer cable) @ Plate washer 

@® Nut & bolt @ Strut bar cushion 
Bolt stud (not available as separate part) @ Strut bar bracket subassembly 
Bolt @ Strut bar cushion 

© Lock nut Lower bail joint dust cover 

@ Hexagon bolt @ Steering knuckle 

(®) Suspension lower arm subassembly 





2. REMOVAL 
1) Jack up the vehicle. 
NOTE: 


° Be sure to support the vehicle securely with safety 
stands. 


2) Remove the front wheel. 


3) Remove the clutch cable clamps by removing the bolt at 
the underneath of strut bar bracket subassembly. 
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4) Suspension lower arm subassembly removal 
@ Remove the bolt and nut attaching to the steering 
knuckle. . 
@ Detach the suspension lower arm subassembly 
from the steering knuckle. 


@ Remove the suspension lower arm subassembly 
by removing the bolt and lock nut at the cross 
member. 


@ Remove the suspension lower arm subassembly 
by removing the lock nut at the strut bar bracket. 

© Remove the suspension lower arm subassembly 
from the vehicle 





8) Remove the strut bar bracket subassembly by removing the four hexagon bolts. 


3. INSPECTION 


a Distortion and damage 
Deterioration 


Rupture 
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4) 


8) 


9) 


Insert the strut bar cushion to the suspension lower arm 
subassembly; 

Temporarily install the strut bar bracket subassembly 
to the body 

Install the strut bar cushion, plate washer to the strut bar 
bracket subassembly and temporarily tighten the lock — 
nut. 


Install the strut bar bracket subassembly with the four 

hexagon bolts. 

Tightening Torque: 68.6 + 88.3 N-m 
(7.0+9.0kgf-m, 50.6 +65.ft-lb) 


Attach the stud ball to the steering knuckle and insert the 

bolt. 

NOTE: 

e Make sure that no grease or oil etc. gets to the stud 
ball attaching bolt and nut. ; 


Temporarily install the bolt and lock nut. 


install the clutch cable clamps with the bolt. 
Install the front wheel. 


Jack down the vehicle. Rock the vehicle with unloaded 
State in an up-and-down direction so as to settle the 
Suspension.With the vehicle in an unloaded state (lower 
arm is horizontal), tighten the following sections. 


10) Proceed to tighten the following section. 


Bolt and nut (Suspension lower arm x Steering 
knuckle) 
Tightening Torque: 73.5+93.2 N-m 

(7.5 + 9.5 kgf-m, 54.2 + 68.7 ft-lb) 
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@ Lock nut (Suspension lower arm/ Strut bar bracket 
subassembly). ; 
Tightening Torque: 68.6+ 88.3 N-m 
(7.0 + 9.0 kgf-m, 50.6 + 65.1 ft-Ib) 


@ Bolt and nut (Suspension lower arm subassembly/ 
Cross member) 
Tightening Torque: 78.5 + 98.0 N-m 
(8.0 + 10.0 kgf-m, 57.9 + 72.3 ft-lb) 


11) Front wheel alignement adjusternent and inspection. 
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FS-16 








FRONT WHEEL ALIGNMENT 









Attachment for camber, caster 
and kingpin gauge 


CCK gauge compensator 
(CCK-IN) 
Supplied by Banzal, Ltd. 











Brake pusher hexagon wrench key (width across flats: 8 mm) 
Turning radius gauge, tire pressure, camber, caster, kingpin gauge and dial gauge 





Instruments 


CHECKS PRIOR TO WHEEL ALIGNMENT 
MEASUREMENT 


1) Check of tires of wear 
2) Check of tires for correct air pressure 


3) Check of bolts of related sections for tightened condition 


4) Check of related sections for excessive amount of play 

© Jack up the vehicle. Alternately push and pull the 

upper and lower parts of each tire. Ensure that the 
tire exhibits no eccessive play. 

@ If the tire exhibits excessive amount of play, per- 
form the following check while the brake pedal is 
being depressed. 

: The excessive amount of play disappears: 
This indicates that the front wheel bearing is 
loose 

° The excessive amount of play still persists: 
This indicates that the knuckle section, axle 
car rier section or suspension is loose. 
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@ _ if.the wheel bearing is judged as being loose, 
proceed to check the play in the axial direction, 
using the following SST and a dial gauge. 

SST: 19.1.20222 


(Front wheel bearings) 

Specified Value 

Maximum Limit: | Not to exceed 0.05 mm 
(0.002 inch) 





Wheel alignment specified values 


Camber angle 1° +3 


Caster angle 3°02' + 1° 
| Kingpin angle 11°25'+ 1° 


alge” 
alignment ae 
Wheel turning angle 
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Part number Part name 


49.1.20221 Brake drum stopper 


19.4.20222 ’ Front hub & drum puller 


19.1.20188 Axle hub & drive pinion bearing too! set 
19.1.20231 Tie-rod end puller 


19.1.20190 





















Camber caster gauge attachment 






19.1.20223 Front suspension arm bush remover & 


replacer 








19.1.20224 





Front coil spring compressor 






19.1.20235 Remover & replacer, connecting rod 
bush 
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| TIGHTENING TORQUES 


Tightening torque 
Tightening components 


Steering nuchiex Suspensonioeram —~—~=~*dtC*~“‘sra we ~| So 
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DAIHATSU 








BRAKE 

BRAKE PEDAL ....ccccscscssseecesssreseseeeeneessees BR- 2 REAR BRAKE ....cccccssscsssesscecssesesesensecenees BR-21 

4. REMOVAL uuu ccccesceeseeesceseeeceene BR- 2 1. REMOVAL uu..cccccscecesssssessseeseees BR-21 

2. INSPECTION AND REPAIRS ....... BR- 2 2. INSPECTION .ocsccsccscsssesecssessensens BR-22 

SINS TALULA TION essccicdocsestsscstessescere BR- 3 3, INSTALLATION ......ccccccccssecssecoseees BR-23 

4. ADJUSTEMENT uu. BR- 4 PARKING BRAKE LEVER.......ccssccscseees BR-26 

_ BRAKE RESERVOIR ..........ssscssssseeeseeeeees BR- 5 1. REMOVAL woccccccscsstsesrsctsceesees BR-26 

4. REMOVAL o.o..ceeeececestsesesecceeseseee BR- 5 2. INSTALLATION ....cccceccseseseesceeeees BR-27 

2. INSTALLATION oo.eeeseeceeteeeeee BR- 6 PARKING BRAKE CABLE .........:sssse0eee BR-28 
BRAKE MASTER CYLINDER.........s:000 BR- 7 1, REMOVAL (PICK UP) uuu... eee BR-28 

4. REMOVAL woccccscscsssussscscseersseeeees BR- 7 2. INSTALLATION .u..cccesessssseeesseeees BR-29 

2 BOOSTER CHECK PROCEDURE 3. REMOVAL (VAN) ....cesesecessseseesees BR-30 

AFTER INSTALLATION .........00000 BR- 8 4, INSTALLATION .u...cesecseeseneseeeees BR-32 

VACUUM PUMP .....sscscscscsscssssssesssensesececes BR-11 LOAD SENSING PROPORTIONING 

1. DISASSEMBLY .....ecccscsseseseseeeees BR-11 VALVE (LSPV) ...essecseceeee Boe a eeccttcka tyne BR-33 

©. CHECK i cisssscisdahoviernidernvenintinders BR-12 1. DESCRIPTION oo. ssccssseeseeeeseerees BR-34 

3. ASSEMBLY uuv.cccccecscssesssesresesesesees BR-13 2. ADJUSTMENT ......ccccsseseeeeseeeerenees BREBS 
AIR BLEEDING FOR BRAKE 3, COMPONENTS .....cccccsescsessseseeereees BR-36 
SYSTEM onccccsscsccssecssscsrsssssseecsrsessensesssersese BROT 4. REMOVAL OF LSPV .....ccccecseenes BR-37 
FRONT DISC BRAKE PAD.........sce:scssee BR-15 6. DISASSEMBLY ......cessseecessceseseees BR-37 

1. REMOVAL ou... cccesesscsssceseeeseneeee BR-15 6. INSPECTION uu. ccceeseeeeeseeeeees BR-38 

2. INSTALLATION sscssisseretscnsssnievccaais BR-15 7. ASSEMBLY OF LSPV oo... BR-39 
FRONT DISC BRAKE .....cccccscssssecssserereees BR-16 8. INSTALLATION ....ccsececccssesseeseeees BR-40 

Wis THEMOV AL cesieissssiattoemrentaneccce BR-16 BOTS ond aside a atiaeieen een BR-41 

FRONT DISC BRAKE CALIPER ............ BR-17 TIGHTENING TORQUE .......csccssessessesers BR-42 

1. DISASSEMBLY o.oo BR-17 SERVICE SPECIFICATIONS ............0000+- BR-42 

2. INSPECTION viooecccscseseseceseseeeeeees BR-18 

3. ASSEMBLY ...eecssccessscssesesesseeeeeees BR-18 

4, INSTALLATION uecccscscsisecesceesene BR-19 

5. OPERATION AFTER 

INSTALLATION .o..ceeecsssssseseseseeeees BR-20 
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BR-2 


BRAKE PEDAL 


1. REMOVAL 
Remove the parts in the numerical order shown in the figure below. 


@) Cotter pin ©) Pedal shaft 
@ Pin with ball @ Brake pedal 
@ Nut Spring 
® Bolt @ Bush 
® Pedal shaft lock plate Bush 





2. INSPECTION AND REPAIRS 
Inspect the following parts. Replace any parts which exhibit defects. 


@) Wear 

@ Flattened condition 

@) Wear 

@® Bend and twist 
Wear 
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EREMERORED reste 


3. INSTALLATION 
install the parts in the numerical order shown in the figure below. 


T : Tightening torque 
Unit : N-m kof-m, ft-lb) 
* Non- reusable parts 


@ Bush © Pedal shaft lock plate 
@ Bush @ Bolt 

® Spring Nut 

@ Brake pedal assembly @ Pin with ball 

@® Pedal shaft Cotter pin 





Specified values 


Not less than 85 mm 
{When pedal applying force is 30 kg] 


Pedal reserve travel 
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4. ADJUSTEMENT 

Pedal height adjustement 

1) Remove the pin of the push rod clevis. 

2) Disconnect the connector of the stop lamp switch. 
Slacken the nut Mand turn the switch so that the pedal 
height is adjusted to the specification. 

Then lock the nut ©. 

3) Slacken the nut @ and turn the push rod @to align the 
clevis with the pin hole. Install the pin. 

4) Adjust the pedal free travel and lock the nut ©. 

5) After the adjustement has been completed, make sure 
that the stop lamp functions properly. 








Pedal free travel adjustement 

1) Slacken the nut @ and turn the push rod @ to adjust the pedal free travel. 

2) After the adjustement has been completed, make sure that the pedal height is the specified value and 
that the stop lamp functions preperly. ‘ 


Brake pedal reserve travel adjustement 
1) Run the engine at the idling speed. 
2) With the parking brake lever in its returned state, depress the brake pedal with a pedal applying force 
of 30 kg. Then measure the distance between the stopped brake pedal and the front panel. 
Specified Value: Not less than 85 mm 
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Arn 5) 


| BRAKE RESERVOIR 
1. REMOVAL 
Remove the parts in the numerical order shown in the figure below. 


Combination meter assembly @) Clip 
instrument panel No. 71 register subassembly G9 Reservoir tube 


Clip @® Reservoir No. 2 tube 
Clip @ Reservoir cap 
® Bolt . @® Reservoir diaphragm 
Master cylinder reservoir assembly @® Spacer 
(8) Clip Master cylinder reservoir float 


@ 
@ 
@) Heater to resistor No. 4 duct subassembly @ Hose 
@ 
® 


NOTE: 

° The installation and removal of the master cylin- 
der reservoir assembly are performed, working 
from the lower side of the instrument panel. 
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2. INSTALLATION 








Install the parts in the numerical order shown in the figure below. 


Master cylinder reservoir float 
Spacer 
Reservoir diaphgram 


Reservoir No. 2 tube 
Hose 

Reservoir tube 

Clip 


@ 
@ 
@ 
® Reservoir cap 
@ 
© 
@ 


NOTE: 

*  Theinstallation and removal of the master cylinder 
reservoir assembly are performed, working from 
the lower side of the instrument panel. 
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© Clip 
Master cylinder reservoir assembly 

® Bolt 

® Clip 

® Clip 

@ Heater to resistor No. 4 duct subassembly 
@® Instrument panel No. 1 register subassembly 
Combination meter assembly 








BRAKE MASTER CYLINDER 
1. REMOVAL 
Remove the parts in the numerical order shown in the figure below. 


@) Cotter pin Hexagon bolt 

@ Pin with ball (9) hexagon bolt 

@ Nut Cylinder/booster 

® Bolt ‘@ Nut 

© Pedal shaft lock plate «2 Brake master cylinder assembly 
© Clip 
@ Brake tube union nut 
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2. BOOSTER CHECK PROCEDURE AFTER 


Simple booster check 


1 






Pars 


INSTALLATION 













naiddavecea Requirements: After stopping the engine depress the 
brake pedal several times. The brake 

pedal position should become higher 

' progressively at the second and third 
applications than the original height. 





. Booster air-tight performance 















2. Booster operation 


Sesenies Requirements: Start the engine while depressing the 
. brake pedal. The brake peda! should 

move in slightly during the engine 

starting period. 










assteseces Requirements: After shopping the engine, the brake 
: pedal height should indicate no 
change. 





3, Booster air-tight performance 
under loaded state 











Booster does not conform 
to requirements. 











Booster check using tester 


4. Connection of booster tester 


5. Booster air-tight performance | ......... Requirements: After stopping the engine, the nega- 
; tive pressure should not show any 


drop for 15 seconds. 






































6. Booster air-tight performance | .......... Requirements: After shopping the engine, the brake 
under loaded state pedal height should indicate no 
change. 







7. No-boosting operation 


8. Boosting operation 






eavecaeaes Requirements: 


Brake pedal applying force | Hydraulic pressure 
10 kg 3.13 MPa 
30 kg 3.07 MPa 


Brake pedal applying force | Hydraulic pressure 
568.7 kPa 


LTO kg 8 MPa 
JS kg 05 MPa 


ET 


nea, : As for those items enclosed by heavy lines, the main points of 
their operations are described in the main text. 
















eutebscuses Requirements: 
Vacuum 
§9.9 kPA 
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| 1) Booster air-tight performance check 

Start the engine. After running the engine for one to two minutes, stop the engine. Depress the brake 
pedal several times, applying a force which would be used during normal brake application. If the brake 
pedal's position rises progressively at the second and third applications and so on, it indicates that the 
brake booster is functioning properly. 

NOTE: 

e Intervals between the first and second applications as well as between the second and third 

applications should be at least five seconds. 


2) Booster operation check 
With the engine stopped, depress the brake pedal several times, applying the nearly same force at each 
brake application. Then start the engine while depressing the brake pedal. If the brake pedal moves in 
slightly, it indicates that the booster is functioning properly. 


3) Booster air-tight performance check under loaded condition 
With the engine running, depress the brake pedal. While maintaining this condition, stop the engine. If 
the brake pedal height remains at the same level at least for a period of 30 seconds, it indicates that the 
. booster is functioning properly. 


4) Connection of booster tester 
Connect the booster tester as indicated in the figure. Carry out air bleeding operation of the booster 
tester. Then conduct the following checks listed below. 


Pedal applying force meter 
Vacuum hose 


Pressure gauge 
Negative pressure gauge 


® 
@ 
@) Pressure gauge 
® 
© 
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5) Booster air-tight performance check 
Start the engine. When the negative pressure gauge registers about 500 mmHg, stop the engine. Then 
proceed to check the booster air-tightness. ~ 


6) Booster air-tight performance check under loaded condition 
With the engine running, depress the brake pedal with a pedal applying force of 20 kg. Stop the engine 
when the negative pressure gauge registers about 500 mmHg. Then proceed to check the booster air- 
tightness.. 


7) No-boosting operation check 
With the engine stopped, set the reading of the negative pressure gauge to zero. Under this condition 
check the relationship between the pedal applying force and the hydraulic pressure. 


8) Boosting operation check 
With the engine running, set the reading of the negative pressure gauge to about 500 mmHg. Under this 
condition depress the brake pedal. Then check the relationship between the pedal applying force and 
the hydraulic pressure. 
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| VACUUM PUMP 
i. DISASSEMBLY : 


Disassemble as shown in the figure below. 


Vacuum pump (exploded view) 


@ Screw 

@ Vacuum pump 
@® Screw 

@) Pump cover 
© Rotor 

® Blade 
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@) Screw 
Joint 
@ Flange 
O-ring 
Drive 








BR-12 





2. CHECK 
Check the following parts and replace the faulty ones. 
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3. ASSEMBLY 
Assemble the parts as shown in the figure below. 


@ Drive 

@ O-ring 

@® Flange 

@ Screw 

® Joint 

@® Vacuum pump 
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@ Screw 
Rotor 
@ Blade 
Pump cover 
® Screw 


BR-13 
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SST ze fe 


OR BRAKE SYSTE 
1) Pouring of brake fluid 

NOTE: 

° lf the brake fluid is spilled over the paint-finish 
surfaces of the motor vehicle inadvertentenly, quickly 
wipe off the brake fluid. 

Then clean the area using white gasoline or the like. 


2) Connection of vinyl hose to bleeder plug of wheel 
cylinder 
Submerge one end of the vinyl hose in a container filled 
with the brake fluid. Connect the other end of the vinyl 
hose to the wheel cylinder bleeder plug of the motor 
vehicle. 


3) The air bleeding operation should be performed in 
the following sequence. 
@ Left rear wheel 


’@ Right rear wheel 
LPSV 


— 





® Left front whee! 
® Right front wheel 


4 


~— 


Air bleeding 

The following points must be observed for the motor 

vehicle equipped with the LPSV. 

@ Perform the operation by two persons. Be sure to 
keep always the brake fluid tank full. 

® The other worker slackens the bleeder plug 1/3 
through 1/2 turn at a time. Be certain to depress the 
pedal slowly one time and hold. 

@® Tighten the bleeder plug and release the brake 
pedal. 

@ Repeat the steps@ and@ above, until you observe 
no longer bubbles in the fluid. Perform the same 
proceeding for the 4 wheels. 





NOTE: 
* This proceeding can be performed also by using a 
MITY-VAC pump. 


5 


— 


Checking of brake fluid leakage 
Depress the brake pedal and ensure that each section 
of the pipe line exhibits no fluid leakage. 


6 


ed 


Checking of rear wheel cylinder hydraulic pressure 
Refer to the section under "Hydraulic Pressure Check’, 
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1. REMOVAL ; 
Remove the parts in the numerical order shown in the figure below. 





2. INSTALLATION 
Install the parts in the numerical order shown in the figure below. 


© 


NOTE: 
e¢ When installing this part, care must be exercised that 
the piston boot can not be pinched. 
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@) Bolt 

(@) Disc brake caliper assembly 
® Clip 

@ Pad pin 

© Pad & shim assembly 


T : Tightening torque 
Unit : N-m kaf-m, ft-lb) 
. Non-reusable parts 


@ Pad & shim assembly 

@ Pad pin 

® Clip 

@ Disc brake caliper assembly 
® Bolt 





Boot must not be pinched 





BR-16 


FRONT DISC BRAKE 





1. REMOVAL 
Remove the parts in the numerical order shown in the figure below 


@ Bolt © Washer plate 
@ Disc brake caliper assembly © Hub & disc assembly 


@ Cotter pin @ Disc brake dust cover 
® Castle nut 





1) Disconnect the flexible hose. 


2) Remove the castle nut using the following SSt given 
below. 


SST: 19.1.20221 


3) Remove the hub & disc using the following SST given 
below. “i 


SST: 19.1.20222 
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FRONT DISC BRAKE CALIPER 
1. DISASSEMBLY 7 
Disassemble the parts in the numerical order shown in the figure below. 


® Clip @ Piston seal 
@ Pad pin Main sleeve 
@ Pad & shim assembly Sub sleeve - 
@) Retaining ring @ Pin boot 

© Piston 

® Piston boot 





- 1) With a wooden piece or a cloth placed at the end of the 
disc brake cylinder drive out the piston using com- 
pressed air ; 

NOTE: 
e During this operation care must be exercised as to 
the piston being jumped out from position. 
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2. INSPECTION 
Inspect the following parts. Replace any parts which exhibit defects. 





Pad thickness and uneven wear Dise thickness and uneven wear 
Specified thickness: 9mm Specified thickness: 16.0 mm 
Linnit: 1mm Limit: 15.0 mm 


Ke 


, Replace with new parts 


0 


Damage and deterioration Uneven wear and damage of pisten 





3. ASSEMBLY 
Install the parts in the numerical order shown in the figure below. 


Non-reusable parts 


@ Bush 

@ Pin boot 

@ Sub sleeve Retaining ring 
Main sleeve @ Pad & shim assembly 
Piston seal Pad pin 

© Piston boot ® Clip 
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4, INSTALLATION 
Install the parts in the numerical order shown in the figure below. 


T: 39.3 - 53.9 
(4.0 - 5.5) 


T : Tightening torque 
Unit : N-m kgf-m, ft-1b) 
* : Non-reusable parts 


@ Disc brake dust cover ® Cotter pin 

@ Hub & disc assembly ©) Disc brake caliper 
@ Washer plate @ Bolt 

@® Castle nut 
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5. OPERATION AFTER INSTALLATION 
Pedal height adjustement 
1) Dise run out check 
@ Prior to the disc run-out check, ensure that the front 
wheel bearings exhibit no excessive looseness. 
@ Measure the run-out of the disc rotor at the outer 
edge. 
Limit: 0.15 mm 
[At point 10 mm inboard from motor outer periphery] 
If the run out of the disc rotor exceeds the limit, 
replace the disc rotor 
2) Adjust the brake pedal installation height. 
Refer to page BR-4) ts 
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REAR BRAKE 


1. REMOVAL 


EATS TIALS LESTER CON eo LIT 


BR-21 


Remove the parts in the numerical order shown in the figure below. 


@ Brake drum assembly 
@) Shoe hold-down spring 
@® Shoe hold-down pin 
@) Tension spring 

Tension spring No. 4 

Tension spring 
@ Rear brake shoe No. 1 assembly 
C-ring 
@) Automatic adjusting lever subassembly 
@ Parking brake shoe strut 

C-ring 

Washer 

Automatic adjusting latch 
Torsion spring 
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3 Automatic adjusting lever pin 
Parking brake cable assembly 
@ Rear brake shoe No. 2 assembly 
C-ring 
Parking brake shoe lever subassembly 
Rear whee! brake cylinder assembly 
@) Bolt 
@ Brake backing rear plate subassembly 
@) Wheel cylinder boot 
@) Wheel brake cylinder piston 
® Cylinder cup 
Compression spring 
@ Bleeder plug 





PS ES OOF ar PI TE 


2. INSPECTION 
Inspect the following parts. Replace any parts which exhibit defects. 





@) Damage and defarmation of shoe Wear and damage of brake drum 

@) Wear of lining Specified value: 200 mm 
Specified vatue: 4.0 mm ; Limit: 201.5 mm 
Limit: — 1.0mm 


08 aw 
go 
f ( r) 
% - 
6 
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3. INSTALLATIO 


Install the parts in the numerical order shown in the figure below. 


T:7.9-11,7 
(0.8 - 1.2) 


T: 69-98 
© (0.7 - 1.0) 


@) Bleeder plug 

(2) Compression spring 

@ Cylinder cup 

) Wheel brake cylinder piston 

© Wheel cylinder boot 

© Brake backing rear plate subasssembly 
@ Bolt 

Rear wheel brake cylinder assembly 
©) Parking brake shoe lever subassembly 
@ C-ring 

@ Rear brake shoe No. 2 assembly 


@) Parking brake cable assembly 
@ Automatic adjusting lever pin 
Torsion spring 
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Tightening torque 
N-m kaf-m, ft-ib) 
Non-reusable parts 


@} Automatic adjusting lever pin 

Parking brake cable assembly 

@ Rear brake shoe No. 2 assembly 

C-ring 

Parking brake shoe lever subassembly 
Rear wheel brake cylinder assembly 

@ Bolt 

@ Brake backing rear plate subassembly 

@} Wheel cylinder boot 

@) Wheel brake cylinder piston 

@ Cylinder cup 

@) Compression spring 

@ Bleeder plug 





BR-24 


1) Apply the rubber grease and brake grease to the following points specified in the figure below. 





Brake grease 
applying points 


® WY 
\"\as (6 points at 
oy , P ridge surface) 
; p 
® Hy 


Rubber grease 
applying points 


Rubber grease applying points 





NOTE: | 
The lining position of the brake shoe assembly differed 
between the leading side and the trailing side. 


Approx. 5 mm 


Approx. 





2) Apply the three bond No. 1212 to the end section of the 
rear axle housing, as indicated in the right figure. Then 
install the backing plate to the rear axle. 
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; 3) 


4) 


Apply liquid gasket (Three bond THK-520) to the section 


where the wheel cylinder is installed on the backing 
plate, as indicated in the right figure. — 


Apply liquid gasket (Three bond No. THK 520) to the 
section where the shoe hold-down pin is installed to the 
backing plate, as indicated in the right figure. 


Brake adjusting procedure 

@ Depres the brake pedal four or five times, after 
performing air bleeding). Ensure that the automatic 
adjusting mechanism is operating by listening to an 
operating sound. 

@ Adjust the installation height of the brake pedal. 
(Refer to page BR-4) 

® Adjust the working travel of the parking brake lever. 
(Refer to page BR-27) . 
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Apply liquid gasket to periphery of back side of hole 








PARKING BRAKE LEVER 
1. REMOVAL 


@) Shift lever knob 

(@) Bolt 

@ Console box Parking brake cable No. 1 

@ Switch wire @) Parking brake handle assembly 
® Nut Cover 
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2. INSTALLATION 







Install the parts in the numerical order shown in the figure below. 


Tightening torque 
N-m kgf-m, ft-lb) 


@ Parking brake handle assembly Switch wire 


@ Bolt © Cover 


@ Parking brake cable No. 1 Console box 
@ Nut @) Bolt 


() Nut Shift lever knob 





1) Turn adjusting nut to adjust the working travel of the 
parking brake lever. 


Specified Value: 6-10 Notches 
(When pulled upward by force of 20 kg) 
NOTE: 
> The parking brake lever adjustment should be 
performed when the rear brake shoe clearance 
complies with the specification. 


Adjusting nut 
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PARKING BRAKE CABLE 
1. REMOVAL (Pick up) 
Remove the parts in the numerical order shown in the figure below. 


Parking brake cable right guide (8) Cable clamp 


@ ® 
@ Parking brake cable left guide @® Nut 
® © 


Clamp (9 Parking brake handle assembly 


@ Cable clamp (Refer to page BR-27) 
) Cable clamp Nut 


@ 
© Parking brake cable asssembly @ Clamp 
Parking brake cable assembly @ Parking brake with equalizer cable assembly 





Operation prior to removal 

1) Remove the engine sevice hole cover. 

2) Raise the front/left seat. 

3) remove the rear brake drum. Detach the parking brake 
cable from the rear brake. 
(Refer to page BR-21) 
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2. INSTALLATION 


BR-29 


Install the parts in the numerical order shown in the figure below. 


@ Parking brake with equalizer cable assembly 
@ Clamp 
@ Nut 


@ Parking brake lever unit (Refer to BR-27) 
© Nut 
® Clamp 


Operation after installation 
1) Adjust the rear brake. Refer to page BR-25) 
- 2) Adjust the parking brake. Refer to page BR-27) 
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ya C&-0 
S—o 


@ Parking brake cable unit 
Parking brake cable unit 

@® Clamp 

Cable clamp 

@®) Cable Clamp 

@ Parking brake cable left guide 
@ Parking brake cable right guide 
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3. REMOVAL (Van) 
Remove the parts in the numerical order shown in the figure below. 





Parking brake cable right guide Cable clamp 


@ © 
@ Parking brake cable left guide Nut 
@ ® 


Clamp Parking brake handle assembly 
@) Cable clamp (Refer to page BR-26) 
() Cable clamp @ Nut . 
©) Cable clamp @ Clamp 
@ Parking brake cable assembly Parking brake with equalizer cable assembly 
Parking brake cable assembly ; 





Downloaded from www.Manualslib.com manuals search engine 


1) Remove the engine service hole covers. 
2) Raise the frontleft seat 
3) Remove the rear brake drum. Disconnect the rear brake 
and the parking brake cables. 


4) Remove the spare tire carrier and remove the heat 
insulator. 
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4. INSTALLATION 
Install the parts in the numerical order shown in the figure below. 





FP (0 


Parking brake with equalizer cable assembly Parking brake cable assembly 
Clamp @) Cable clamp 


Nut Cable clamp 
Parking brake handle assembly @) Cable clamp 


(Refer to page BR-27) «2 Clamp 
Nut @) Parking brake cable left guide 


Cable clamp Parking brake cable right guide 
Parking brake cable assembly 
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LOAD SENSING PROPORTIONING VALVE (LSPV) 
The LSPV adjusts the turning point of hydraulic pressure of the proportioning vaive in accordance with the 
weight being applied to the rear axle of the vehicle. 


Rear axle 


High- 


During normal- 
loaded operation 


During light- 
loaded operation 


Hydraulic pressure of rear 


wheel cylinder 


High- 
Hydraulic pressure of rear master cylinder 
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Retainer 


Be VY 
Licey 
= Liz 


Piston 
Metallic seal — Boot 


Ps 


: Master cylinder hydraulic pressure 
: Hydraulic pressure of front brake 
:Pushing force of SPG 

: Sectional area of large-diameter 


: Hydraulic pressure of rear brake 
:Pushing force of piston 
: Sectional area of small-diameter 


section of piston 


: Sectional area of medium-diameter 


section of piston 
section of piston 


Performance Diagram 


(Rear brake hydraulic pressure P,) bar 


When front brake is malfunctioning 


When sensor SPG is broken: 


(Master cylinder hydraulic pressure P,,) bar 
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| 5) Reference. 


With one person seated on the vehicle, set the rear axle weight as 
follows. 


Difference between right 
and left (kg) 


At this time, depress the brake pedal so that the check hydraulic 
pressure of the front brake may become 100 kgf/cm?). 





Ensure that the hydraulic pressure of the rear brake conforms to the 
specifications. 

Pick-up: 1942 kgf/cm?). 

Van: 22+2 kgf/cm?). 


2. ADJUSTMENT 
1) Calculation of moving amount of LSPY link end 
The hydraulic pressure of the rear brake changes about 0.13 MPa 1.3 kgf/cm?) when the LSPV link end 
is moved 1 mm in an up-&-down direction. Therefore calculate the required moving amount, using the 
following formula. 
Deviation in hydraulic pressure MPa kgf/cm?) 


0.13 MPa/mm 1.3 kgf/em?/mm) 


= Moving amount of LSPV end) mm 


2) Loosen the attaching nut of the LSPV link at the axle side. 
Move the LSPV link end by the amount calculated in the 
step 1). 

Specified Torque: 9.8-15.7N-m 
1.0- 1.6 kgf-m, 7.2 - 11.6 ft-Ib) 


Hydraulic pressure of 
tear brake rises. 
NOTE: Hydraulic pressure of 


e When moving the LSPV link, be sure to puta mark so rear brake drops. 
as to determine the position of the nut. However 
never scribe or punch on the part surface. 

3) Check the hydraulic pressure again. Ensure that the 

LSPV hydraulic pressure is within the specified range. 
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@) Cotter pin 
(@ LPSV assembly 
@ Pivot pin 


@ Cotter pin 

©) Plate washer 

@) Load sensing No. 1 bush 
@ Vaive contro! lever 
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3. COMPONENTS 


Non-reusable parts 


Load sensing spring 

@) Spring retainer 

Valve control rod 

@) Bolt 

@ Load sensing No. 2 bush 
43 Plate washer 
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| 4. REMOVAL OF LSPV 
1) Disconnect the brake pipe from the valve body. 


2) Remove the valve control bolt. 


3) Remove the-valve bracket mounting bolts. 


6. DISASSEMBLY 
1) Remove the cotter pin, then remove the pivot pin. 


2) Remove the LSPV with the bracket. 
NOTE: 
* Never attempt to disassemble the LSPV. 
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3) Remove the cotter pin. 





4) Remove the following parts. 
@) Valve control jever 
@ Plate washer 
@ Guide bush 
® Load sensing spring 
© Spring retainer 
© Valve control rod 


5) Remove the guide bush by tapping with the plastic 
hammer. 





6. INSPECTION 

Inspect the following items. Replace any parts which exhibit 
defects. 

1) Worn piston 

2) Deteriorated rubber part 





3) Damage and distortion 
4) Flattened condition 
5) Distortion and damage 
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7. ASSEMBLY OF LSPV 
1) Install the new guide bush, using the following SSTs 


2) Assemble the following parts to the rod. 
@ Spring retainer 
@ Load sensing spring 
@® Valve control lever 
@® Guide bush 
©® Plate washer 


3) Install the new cotter pin. 


Install the LSPV with the bracket on the control lever and 


4) 
install the pivot pin. 


_ 5) Install the cotter pin. 
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8. INSTALLATION 
1) Installthe LSPV asembly to the frame. Then connect the 
brake tube. ; 
Specified Torque: 
A, 14.7 - 21.6 Nem 
(1.5 - 2.2 kgf-m, 10.8 - 15.9 ft-lb) 
B, 12.7 - 17.7 N-m 
(1.3 - 1.8 kgf-m, 9.4 - 13.1 ft-lb) 





2) Secure the lever of the LSPV link to the bracket of the 
valve proper by means of a band or the like. 
NOTE: 
e Make sure that the LSPV piston end comes in full 
contact with the link lever when securing. 





3) Set the rear axle weight as follows. 
Difference between right 


P| Rear axle weight kg) andiat. les 
435 £5 | Notto exceed 10 


4) Slowly drive the vehicle about 1 m forward and back- 
ward. Apply the parking brake. 













5) Install the LSPV link end to the bracket at the axle side. 
Tighten the nut to the specified torque. 
Specified Torque: 9.8 - 15.7 N-m 

| (1.0 - 1.6 kgf-m, 7.2 - 11.6 ft-Ib) 


NOTE: 
° Never push up or down the LSPV end when assem- 
bling the LSPV link endto the bracket at the axle side. 





6) Remove the band securing the LSPV link lever. 

7) Check the hydraulic pressure. If the hydraulic pressure 
fails to conform to the specifications, adjust the pressure. 
(Refer to page BR-42) - 
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19.1.20198 
19.1.20222 


19.1.20217 
19.1.20218 


19.1.20219 


Mity VAC pump 
AWA Ref. 445359 
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Too! name 


Input shaft front bearing replacer 


Front hub & drum puller 


Brake drum stopper 


Brake drum replacer nut 


Rear axle shaft bearing replacer 


Rear axle shaft oil seal replacer 


Brake booster push rod gauge 


Brake booster push rod wrench 


Suction pressure pump 


BR-42 
SERVICE SPECIFICATIONS 
Brake pedal 


Installation height 432-142 (5.20 - 559) —- | 


2-7 (0.08 - 0.27) 


Front brake 
Unit: mm (inch) 


Item Specified value | Allowable limit 


Pad thiokness i 500088) | 10a 
160 (065) | 150 oy _[ 


0.15 (0.006) 





Unit: mm (inch) 


Allowable limit 











When pedal applying 
force is 30 kg 
















Disc brake 










Run-out 






Rear brake 
















Item 


Allowable limit Remarks 
Brake drum 200 (7.87) 201.5 (7.93) | 


Specified value 









2016 | 1009 fd 


Brake lining 








TIGHTENING TORQUE 






Tighteni t Tightening torque 
ightening componen r - mre = 







m 
a 
Master cylinder x Pedal bracket 29.5 - 44.4 3.0-4.5 21.7 -32.5 
Backing plate x Wheel cylinder 9.9 - 12.7 1.0-1.3 7.2-9,4 

































Brake tube x Wheel cylinder 12.8-17.6 1.3-1.8 9.4 - 13.0 


Wheel cylinder x Bleeder plug 07-10 4-72 
Brake tube flare nut 128-176 9.4 - 13.0 


Backing plate x Steering knuckle 28.9 - 39.8 
Parking brake cable x Floor pane! 2.9-5.4 

LSPV x Flam 10.8 - 15.9 
LSPV x Rear axle 


Disc brake caliper assembly x Disc brake dust cover 49.1 - 58.8 5.0 - 6.0 36.2 - 43.4 


Brake booster x Pedal lock shaft plate 17.7 +215 1.8-2.2 13.0 - 15.9 
Front hub or drum x Front drive shaft or front axle 176.6 - 215.7 18.0 - 22.0 430.2 - 159.1 


Disc brake dust cover x Steering knuckle 39.3 - 53.9 4.0-5.5 28.9 - 39.8 


1.0-1.6 7.2°11.6 
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HARNESS AND WIRING DIAGRAM 


HANDLING INSTRUTIONS OF LOCK/ 
TYPE CONNECTOR/ HANDLING AND 


INSPECTION sin sececciinccriceacccssacsnconnimacianvarene HW- 2 
REPLACEMENT ..sscsssecsccosssscocvsssccscscssssssvsosnsseecosscessness HW- 2 
ING Oe HON 2 caedate cenit tecesiceneeaninu HW- 3 
CONNECTION scésienistereccemostsesnsiaimeiarniceauenies HW- 3 
OPERATION OF WIRE HARNESS .......cecsssecsseeesreroees HW- 4 
WIRING HARNESSES. ..vesscesssseessssessssssssseceseecsnscesneeeees HW- 5 

USE BLOC psec eee increments HW- 6 
REPLACEMENT OF FUSES & FUSIBLE LINK........... HW- 6 
WIPE HARNESS cs cscss ccivscostutscniexsssavncecounsioruandesecoeseatone HW- 7 

MOTOR HARNESS. ......cssssssssessssssesssseccsssesnsseseateesaneeseans HW- 8 

SCHEME OF REAR DOORS (VAN) ...ssccssscsccsssseeesteeeeees HW- 9 

BN UP sd casictr ec setettesapnaecstin assets rteias eased aetna HW-10 

7. ee no MRE nr ear HW-11 
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HW-2 


HANDLING INSTRUTIONS OF LOCK 
TYPE CONNECTOR 
HANDLING AND INSPECTION 





Removal 

To disconnect the connector, simply pull out the connector 
while the lock lever is being pressed down, as indicated in 
the right figure. 





Inspection 
When you conduct continuity checks or voltage checks 
using a circuit tester, if you insert a test probe from the 
connector side, it is impossible to get an adequate fitting. 
Hence, be sure to positively insert the test probe from the 
harness side, as indicated in the right figure. 





REPLACEMENT 


Removal 
1) From the aperture, insert a miniature type common screw- 
driver into between the locking lug and the terminal. 





2) While the locking {ug is being pried upward by means of 
a screwdriver, pull out the terminal from the backside. 





installation 

1) Insert the terminal, until the locking !ug is locked posi- 
tively. 

2) Ensure that the locking lug is locked positively by raising 
the wire. 
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INSPECTION 


Tester (Volt/ohmmeter) 

For the inspection, use a tester having an internal resistance 
of more than 10 kQ/V. 

Use of a tester with a low intemal resistance may cause wrong 
measurement or secondary troubles. 


Conventional type connector 

When resistance measurement and/or voltage measure- 
ment is conducted at the connector section, insert the 
measuring probe from the back of the connector, being very 
careful not to damage the harness-to-terminal connections. 


Water-preof type connector 

When resistance measurement and/or voltage measure- 
ment is conducted at the connector section, bring the meas- 
uring probe into contact with the terminal at the connection 
side of the connector. Be very careful not to apply excessive 
force to the terminal at the connector side. Failure to observe 
this caution may deform the terminal, causing poor continu- 
ity. As an alternative method, insert a male or female 
terminal into the connector terminal or connect an adequate 
attachment. Then, connect the measuring probe. 





- CONNECTION 
Perform the connection, until the lock is completely en- 
gaged. 
NOTE: 
© Toconfirm whether the lock type connector has been 
locked or not, lightly pull the connector. Make sure 
that the connector will not be disconnected. Be sure 
to press the connector again before finishing the 
confirmation. 


Downloaded from www.Manualslib.com manuals search engine 


HW-4 








OPERATION OF WIRE HARNESS 
1. General Instructions 
1) Never pull the connectors or step on them during the 
wire harness transport or assembly. (Prevention of 
pulling-out of terminals, connector cracks, deformation 
and so forth) 
2) Care must be exercised to ensure that no scratch is 
made to the wire harness by burrs or edges during the 
wire harness transport or assembly. (Prevention of 
scratches to the outer trim, electrical insulators and so 
forth) 
3) Clamping method 
In the case of resin clamps, ensure that the clamp 
section is fitted in the body hole. 
NOTE: a <a 
e Ensure that the clamp will not be detached when it 
is pulled lightly in the arrow-headed direction. (Pre- 
vention of interference due to the detachment of the 
clamp) Harness 


° Inthe case of metal sheet welded clamps, be sure to 
assemble the harness in such a way that the harness 
will not come in contact with the welded surface. 


(Prevention of wire harness damage due to welding 
burrs) LB, 2) 


Correct 





° Incase that the locating guide of the clamp position 
or the clamp mark is clamped, make sure that the Clamp guide 
clamp is located within the guide. As for the clamp at 
the clamp mark section, ensure that the clamping is 
made at a point within + 10 mm (0.39 inch). 


Clamping should 
be made ata 
point between 
these points 





; Clamp mark 
(Prevention of slackness or interference) 


Cablage 


Clamping is made at a point 
within + 10 mm (0.39 inch) 
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| 4) Terminals and connectors 


* Perform the connection of connectors positively 
* Connector With lock ......... Ensure that the locking is made. 


* Connector without lock ............ Connect the connector positively until it stops. 


e Retention by screws 

e When the tightening torque is specified, be sure to 
observe the specification strictly. 
(The tightening torque is posted in the table sepa 
rately). 

¢ Ensure that the staked section may not come on 
the assembling surface. Correct 

° After completion of the tightening operation, lightly 
pull out the terminal. Ensure that there is not 
slackness. 


e When performing other operations, care must be 
exercised to ensure that no connected connectoris 
detached by pulling out the wire harness forcibly. 


2. Work Procedure for Tightening-up Type Resin Clamps 
<Work procedure> 

When the tightening-up type resin clamps are employed, do 
not use any pliers, cutting pliers or the like. 

<Reason> 

Prevention of clamps being cut or scratched. 





. WIRING HARNESSES 
WARNING: 
The wire diameter and capacity of each harness have 
been determined to assure the normal operation of the 
electrical system. 
Hence, do not take power for accessories carelessly 
through the original wiring harness. Failure to observe 
this caution may cause system malfunction or fire. 
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Wiring Color Code 
¢ For identification purpose, each wire has its own 
color. Each color bears a code as described in the 


right table. These codes are used in the wiring 
diagram and will be helpful during trouble shooting. 


Ed 

Feo [8 
cou [von [ot 

Pow [es [1 [2 





¢ The wire color comes in two kinds: single color and 


composite color. in the case of single color, the whole 
outer coat of the harness is of a single color. In the ; 
case of composite color, a fine line of the second White 


color is drawn on the harness basic color. In this Black 
case, the code is composed of the basic color code a 
which comes first and the second color code which pS 
c hyphen. 

omes after a hyphen &\ wills 


FUSE BLOCK 

Instailing position 

The fuse block is located at the left side of the steering wheel 
both on the L.H.D. vehicles and on the R.H.D. vehicles. 





REPLACEMENT OF FUSES & FUSIBLE LINK 


PRECAUTION: 

1. Determine the causes of melting of the fuse and/or 
fusible link. Remedy the problem. Then, connect a new 
fuse and/or fusible link. 

2. Before the fuses are removed or installed, be sure toturn 
OFF the ignition switch. 

3. Besuretouse a pair of pliers when removing or installing 
the fuses. 

4. Be very careful not to pry out fuses when removing or 
installing fuses. 

5. When replacing a fuse with a new one, be sure to install 
a fuse having a capacity specified at the caution plate. 





Only for van 
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WIRE HARNESS 
















Name of wiring hamess 


Name of wiring harness 


Frame wire * Rear window wire No. 7 


* Detail shows following pages 
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MOTOR HARNESS 


Keys 


Board panel connection wire 


2) Board panel connection wire 
3) Oil pressure contactor 

4) Preheating 

5) Backing light contactor 

6) Preheating sensor 

7) H20 temperature sensor 

8) Alternator 


9) Box 

10) = 80A fuse 
11) Starter 
13) Battery 
Mi Left earth 
$2 Node 


NOMINAL INDIVIDUAL |FROM NODE} FROM NODE 
DIMENSIONS CABLE TO NODE 


eee (a 
|__| 200_| (ram) lo ° 


[ 200_| 500_| tm 


fer fom leml 15 Yan [a 
| sc00 [2000 [mm] 30_| 
[eco | [oof 2 |e fs wlan 
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COLOUR CODE 


CODE COLOUR 


A LIGHT BLUE 
B WHITE 

SG YELLOW 

M BROWN 
N 

R 

Vv 















BLACK 

RED 

GREEN 

BL | WHITE-BLUE 
BR | WHITE-RED 
GL | YELLOW-BLUE 
BN | BLUE-BLACK 
NG | BLACK-YELLOW 
RED-YELLOW 

















SCHEME OF REAR DOORS (VAN) 











4) Rear left light 


2) Backing light 


3): Left plate light - 
4) Right plate light 
5) Rear window wiper ge 


6) Rear right light 
7) Backing light 





























8) Heated rear window 
9) Rear ceiling bowi switch ® ® ® 7 
10) Rear ceiling bow! as 
11) Connection with main hamess ade 
12) Rearheart é SA 
SA) Node a 2 
$B) Node aes ORES i re vy 
4 3 iY 
S288 F565 g BN 















































2305 ya08, 
8B zs 
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n2,S «20 


S42 phase 


[on ERS 
ee 
sa }— BL-28 
wo REE 
ae 

-_ $022 


[+ 18 
mL 
[= tnos-29 


$10 UNOS + 500, 








Natt 
Dae 15 
NAS 18 





PICK-UP DIAGRAM KEYS 


1) Rear fog light switch 

2) Brake fluid tevel 

3) Left button 

5) —_Leftheart 

6) Left traffic and driving beam 
7) Left blinker 

8) Hom 

9) Tail light + left blinker 

10} Board table 

11) Key switch 
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12) 
13) 
14) 
15) 
# 


18) 
19) 
20) 


Loudspeaker 

Fuse box connection 

Stop fight contactor 

Fuse box connection 

Fuse box connection ‘ 

Left traffic/ driving beam supplying fuse 
Riight traffic’ driving beam supplying fuse 
Fuse box connection 

Screen wiper motor 

Motor fuse 


22) 
23) 
24) 
28) 
28) 


28) 
30) 
31) 
32) 


LNG: 
WRIe 85 





Fan radiator 

50A fuse 

30A fuse 

Electric fan supplying relay 
Screen washing pump: 
Emergency brake contactor 
Motor unit connection 

Fuel solenoid valve 

Heater motor resistor 
Heater motor resistor 


33) 
34) 
36) 
39) 
40) 
41) 
42) 
43) 
45) 
$2) 


Heater switch 

Lighter 

Radio 

Ceiling bow! 

Right heart 

Right driving/ traffic tight 
Right blinker 

Rear left blinker 

Fuel level 

Motor unit connection 


68) 
59) 
60) 
61) 
62) 
83) 
64) 


Rear tight light 
Rear earth 
Right plate light 
Left plate light 
Rear fog light 
Rear left light 
Backing light 


ae 2 Ss 8 
ag 2 a3 33 
8 33 22 = 
g2 9s 88 £2 





“8” before a number indicates a node. 


200) 


Buzzer 








i os e& 48 dex af 
& 8. FE 3B B85 2 sia? 
a. sg) 88 648 S824 & eos 
3 88 2 g2 8 338 

$3 22 88 S82 E8Ss 2 eee & 
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BN2,5 +$20 
AOS-70 


BNOS-19 


Nazs-11 
846517, 
NA-517 
Nae S30 


BN1.5-S20 


BNOS-@3 
BNOS 








BMOS-71 
RMO5-70 
RIGS 643 


8 oe 83 of a, 8 
, ee OBB gh oo 
g8 43 ge sf ge 8g 
ge ge $8 38 gee 








42) Loudspeaker i : 88) Rear right light 
3 Fuse box connection 3 ao vr 39) Heats switch 59) Rearearth 
14) Stop light contactor 24) 30A fuse a pane 60) Right plate light 

box connection : a, 61) Left plate light 
is fied box connection ' 25) Electric fan supplying relay 39) Celling bow! 62) Beart fog ‘ight 
17) Left traffic/ driving beam supplying fuse 26) Seraen washing pump 40) Right heart 63) Rear left ight 

light traffic/ driving beam supplying fuse 27) Emergency brake contactor 41) Right criving/ traffic light 64) Backing light 
18) _ Fuse box connection 28) Motor unit connection 42) Right blinker 
19) Screen wiper motor 30) Fuel solenoid valve 43) Rearleft blinker “8” before a number indicates a node. 
20) Motor fuse 31) Heater motor resistor 45) Fuel level 200) Buzzer 
32) Heater motor resistor 52) Motor unit connection 
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VAN DIAGRAM KEYS 


1) 
2) 
3) 
5) 
6) 
Q 
8) 
9) 
10) 
1) 


Rear fog light switch 

Brake fluid level 

Left button 

Left heart 

Left traffic and driving beam 
Lett blinker 

Hom 

Tail light + left blinker 
Board table 

Key switch 


® 




















12) 
13) 
14) 
15) 
16) 
17) 


48) 
19) 
20) 


[lel 


Loudspeaker 

Fuse box connection 

Stop light contactor 

Fuse box connection 

Fuse box connection 

Left traffio/ driving beam supplying fuse 
Right traffic/ driving beam supplying fuse 
Fuse box connection 

Screen wiper motor 

Motor fuse 
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22) 
23) 
24) 
25) 
26) 
27) 
28) 
30) 
31) 
32) 


Fan radiator 

50A fuse 

30A fuse 

Electric fan supplying relay 
Screen washing pump 
Emergency brake contactor 
Motor unit connection 

Fuel solenoid valve 

Heater motor resistor 
Heater motor resistor 


33) 
34) 
36) 


40) 
41) 


43) 
45) 
50) 








Heater switch 

Lighter 

Radio 

Ceiling bow! 

Right heart 

Right driving/ traffic fight 
Right blinker 

Rear left blinker 

Fuel level 

Heated rear window switch 





51) 
55) 


© © 


Rear window wiper switch 
Rear window washing switch 


®® 


“S" before a number indicates a nade, 


200) 


Buzzer 


RU I8-57 
Los-70 


AG 05.52 
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Loudspeaker 

Fuse box connection 

Stop light’contactor 

Fuse box connection 

Fuse box connection 

Left traffic? driving beam supplying fuse 
Right traffic/ driving beam supplying fuse 
Fuse box connection 

Screen wiper motor 

Motor fuse 


22) 
23) 
24) 
28) 
26) 
2?) 
28) 
30) 
31) 
32) 


vate 


| 
B25 11 | 


4-Si7 
Nassi7 
NASB 








Fan radiator 

50A fuse 

30A fuse 

Electric fan supplying relay 
Screen washing pump 
Emergency brake contactor 
Moter unit connection 

Fuel solenoid valve 

Heater motor resistor 
Heater motor resistor 


33) 
34) 
36) 
39) 
40) 
41) 
42) 
43) 
45) 
50) 





Heater switch 

Lighter 

Radio 

Ceiling bow! 

Right heart 

Right driving/ traffic light 
Right blinker 

Rear left blinker 

Fuel level 

Heated rear window switch 
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51} Rear window wiper switch 
55) Rear window washing switch 


“S” before a number indicates a node. 
200) Buzzer 


RG DS-51 





AG 05- sz 
AVO5-S2t 
AMOS -ST 














BNE,5 40 


1Br5-18 
LRI-26 
rps. 39 
URIs ss 
Gal 52 


MOS 74 
PIMOS +70 
AMOS -4t 


a8 
Less 


vs-97 —j 























